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(54) TONER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a toner having improved low temperature fixability and anti-offsetting 
property, forming a high quality toner image, having fog-free stable electrostatic charge performance even in long- 
term lasting use and having excellent long-term preservability. 

SOLUTION: The toner comprises a bonding resin, a colorant and an organometallic compound, the organometallic 
compound is an azo iron compound formed from a monoazo compound having at least one substituent selected 
from alkyl and carbamoyl groups and two hydroxyl groups capable of bonding to iron atoms, and the bonding resin 
contains one or more members selected from the group comprising at least (i) a mixture of a vinyl resin having >1 
to <100 mgKOH/g acid value and having an acrylic acid or methacrylc acid unit with a vinyl resin having a glycidyl 
group, (ii) a vinyl resin having >1 to <100 mgKOH/g acid value and having an acrylic acid or methacrylic acid unit 
and a glycidyl group and (iii) a vinyl resin in which an acrylic acid or methacrylic acid unit has reacted with a 
glycidyl group. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the toner which contains binding resin, a coloring agent, and an organometallic compound at least 
Said organometallic compound At least one alkyl group and the substituent chosen from a carbamoyl group, It is the 
azo iron compound which may be generated from the monoazo compound which has an iron atom and two 
combinable hydroxyl groups. The mixture of the vinyl resin with which (i) acid number exceeds 1 mgKOH/g at least, 
and this binding resin has the acrylic acid or methacrylic-acid unit of less than 100 mgKOH/g, and the vinyl resin 
which has a giycidyl group, (ii) Vinyl resin which the acid number exceeds 1 mgKOH/g and has the acrylic acid or 
methacrylic-acid unit, and giycidyl group of less than 100 mgKOH/g, And (Hi) the toner characterized by containing 
one or more sorts of members chosen from the group who consists of vinyl resin to which the acrylic acid or the 
methacrylic-acid unit, and the giycidyl group reacted. 

[Claim 2] The toner according to claim 1 which said azo compound has at least one alkyl group as a substituent, and 
is characterized by being crystaliinity. 

[Claim 3] The toner according to claim 1 or 2 characterized by expressing said monoazo compound with the 
following general formula (a), (b), or (c). 
[Formula 1] 




R4 OH HO R 6 



(The inside R1-R8 of a formula expresses independently a hydrogen atom, a halogen atom, a carbamoyl group, or an 
alkyl group, respectively.) 
[Formula 2] 




R 12 OH HO R 18 



(The inside R9-R18 of a formula expresses independently a hydrogen atom, a halogen atom, a carbamoyl group, or 
an alkyl group, respectively.) 
[Formula 3] 




(The inside R19-R30 of a formula expresses independently a hydrogen atom, a halogen atom, a carbamoyl group, or 
an alkyl group, respectively.) 

[Claim 4] The toner according to claim 1 or 2 characterized by expressing said monoazo compound with the 
following general formula (b). 
[Formula 4] 
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Rl4 . R 15 



R 16 



R17 



(b) 



R 12 OH HO R 1B 

(The inside R9-R18 of a formula expresses independently a hydrogen atom, a halogen atom, or an alkyl group, 
respectively, and at least one of R13-R18 is an alkyl group.) 

[Claim 5] The toner according to claim 1 to 4 characterized by said monoazo compound having the alkyl group of 
carbon numbers 4-12 as a substituent 

[Claim 6] The toner according to claim 5 characterized by said monoazo compound having the alkyl group of carbon 
numbers 6-10 as a substituent 

[Claim 7] The toner according to claim 5 characterized by said monoazo compound having the 3rd class alkyl group 
of carbon numbers 4-12 as a substituent. 

[Claim 8] The toner according to claim 5 characterized by said monoazo compound having the 3rd class alkyl group 
of carbon numbers 6-10 as a substituent. 

[Claim 9] Said azo iron compound is a toner according to claim 1 to 8 characterized by what is expressed with the 
following general formula (d), (e), or (f). 
[Formula 5] 



(The inside A and B of a formula (d), (e), and (f) expresses independently o-phenylene or 1, and 2-naphthylene, 
respectively, and has one or more alkyl groups or carbamoyl groups in either A or B at least.) Moreover, A and B 
may have the halogen atom further as a substituent, respectively. M is a cation and expresses a hydrogen ion, 
alkali-metal ion, ammonium ion, and organic ammonium ion. 

[Claim 10] The toner according to claim 1 to 9 characterized by carrying out 0.1-10 mass section content of said 
azo iron compound to said binding resin 100 mass section. 

[Claim 11] The toner according to claim 1 to 10 characterized by for number average molecular weight (Mn) being 
1,000 thru/or 40,000, and weight average molecular weight (Mw) being 10,000 thru/or 10,000,000 in the molecular 
weight distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives 
in this toner. 

[Claim 1 2] The toner according to claim 1 to 1 1 characterized by having the Maine peak to molecular weight 4,000 
thru/or the field of 30,000 in the molecular weight distribution measured by the gel permeation chromatography 
(GPC) of the tetrahydrofuran (THF) extractives in this toner. 

[Claim 13] The toner according to claim 1 to 12 characterized by having at least one peak, respectively to molecular 
weight 4,000 thru/or the field of 30,000 and molecular weight 50,000 thru/or the field of 10,000,000 in the molecular 
weight distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives 
in this toner. 

[Claim 14] The toner according to claim 13 characterized by having at least one peak, respectively to molecular 
weight 4,000 thru/or the field of 30,000 and molecular weight 800,000 thru/or the field of 10,000,000 in these 
molecular weight distribution. 

[Claim 1 5] The toner according to claim 1 3 characterized by having at least one peak, respectively to molecular 
weight 4,000 thru/or the field of 30,000, molecular weight 50,000 or the field of 800,000 and molecular weight 
800,000 thru/or the field of 10,000,000 in these molecular weight distribution. 

[Claim 16] It sets to these molecular weight distribution, and a with a molecular weight of 100,000 or more peak area 




(d) 




(e) 




(f) 
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is 5 thru/or 40% of toner according to claim 11 to 15 which comes out comparatively and is characterized by a 
certain thing to the whole peak area. 

[Claim 17] The binding resinous principle of this toner is a toner according to claim 1 to 16 characterized for THF 
insoluble matter by 0.1 thru/or doing 60 mass % content of. 

[Claim 18] The toner according to claim 1 to 17 characterized by the acid numbers of the THF meltable component 
of this toner being 0.1 thru/or 50 mgKOH/g. 

[Claim 19] Said coloring agent is a toner according to claim 1 to 18 which is a magnetic oxide of iron and is 
characterized by carrying out 20-200 mass section content to the binding resin 100 mass section. 
[Claim 20] Said magnetic oxide of iron is a toner according to claim 1 9 characterized by containing a different- 
species element at a rate of 0.05 - 10 mass % on the basis of a magnetic oxide of iron. 

[Claim 21] The toner according to claim 20 characterized by said different-species element being an element 
chosen from magnesium, aluminum, silicon, Lynn, and sulfur. 

[Claim 22] The toner according to cjaim 1 to 21 characterized by a weight mean diameter being 2.5-10 micrometers. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner used for the toner for developing the electrostatic-charge 
latent image in the image formation approaches, such as electrophotography and electrostatic recording, or the 
image formation approach of a toner jet method. 
[0002] 

[Description of the Prior Art] A toner needs to have forward or negative charge according to the polarity of the 
electrostatic latent image which should be developed. In order to make a toner hold a charge, the frictional 
electrification nature of the resin which is the component of a toner can also be used, but since electrification of a 
toner is not stabilized by this approach, the standup of concentration is late and it is easy to produce fogging. Then, 
in order to give desired frictional electrification nature to a toner, an electric charge control agent is added by the 
toner. 

[0003] The resin with which the electric charge control agent known for the technical field concerned contains 
metallic complexes, such as a metallic complex of a monoazo color, hydroxycarboxylic acid, dicarboxylic acid, and 
aromatic series diol, and an acid component as a negative frictional electrification nature electric charge control 
agent is known today. As a forward frictional electrification nature electric charge control agent, the polymer which 
has the Nigrosine color, azine dye, triphenylmethane color system dyes and pigments, quarternary ammonium salt, 
and quarternary ammonium salt in a side chain is known. 

[0004] However, generally many of metal complexes of azo dye structure used as an electric charge control agent 
decompose or change with change [ of mechanical friction, scarce for example, an impact and temperature, or 
humidity conditions ], electric impact, and light exposures etc. to stability, and an early electric charge controllability 
is easy to be lost Moreover, it had left many problems in respect of the stability of quality, dependability, etc., ■ 
including the impure chemical which does not have the electric charge control effectiveness by the difference 
between the problem to the stability of a charge, the manufacture approach, etc. even if it has the electrification 
grant nature of practical use level in many cases. 

[0005] From a viewpoint of frictional electrification grant, although the metallic complex compound of the monoazo 
color currently indicated by JP, 9-1 6991 9,A is excellent, the development which was not concerned with an 
environmental variation, the passage of time, and an operating condition, but was stabilized is obtained, and by the 
time it controls toner **** to the superfluous Rhine image, it will not have resulted. 

[0006] Although the metallic complex of the shape of amorphous [ which is indicated by JP.1 1-71 64,A ] was 
excellent in the dispersibility and electrification nature in the inside of a toner, since it was comparatively soft, 
adhesion of a toner in a photo conductor and degradation of a toner progressed by long-term use of a toner, and it 
had the problem of development nature falling gradually. 

[0007] Although it is related with the process established on imprint sheets, such as paper, in a toner image on the 
other hand and various approaches and equipment are proposed and developed, a current but general approach is a 
heating sticking-by-pressure method with a heat roller. The heating sticking-by-pressure method with a heat roller 
is fixed to the heat roller front face which formed the front face with the ingredient which has a moid-release 
characteristic to a toner by passing the toner image of an established sheet, contacting under pressurization. This 
approach has the very good thermal efficiency at the time of a toner image being established on an established 
sheet, in order to contact under pressurization of the front face of a heat roller and the toner image of an 
established sheet and it can be established quickly. 

[0008] However, the heat roller fixing method used abundantly conventionally [ above-mentioned ] In order to 
prevent the so-called offset phenomenon which a toner transfers to poor fixing by changing the temperature of a 
heat roller by passage or other external factors of imprint material, and a heating roller While maintaining a heating 
roller to the optimal temperature requirement, for that having to enlarge the heat capacity of a heating roller or a 
heating object and needing big power for this, it results in causing enlargement and the temperature up inside the 
plane of image formation equipment 

[0009] Then, from the former, a toner was not made to adhere to a fixing roller front face, or the means of various 
many ways has been proposed in order to raise low-temperature fixable one. For example, in order to form a roller 
front face by the ingredient and silicone rubber which were excellent in the mold-release characteristic to the toner, 
fluororesin, etc. and to prevent fatigue of offset prevention and a roller front face further, covering a roller front 
face with the thin film of the good liquid of a mold-release characteristic like silicone oil is performed. However, this 
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approach has the trouble of an anchorage device becoming complicated too and equipment being enlarged in that 
offset of a toner is prevented, since the equipment for supplying the liquid for offset prevention is required, although 
it is very effective. 

[0010] Therefore, in order to realize the efficient fixing approach, attaining fixable [ to the good imprint material of 
toner ****** ], offset prevention, etc., in addition to the above anchorage devices, the place undertaken to the 
property of a toner becomes very large. 

[001 1] That is, from a viewpoint especially of an offset prevention technique, the present condition of the offset- 
proof approach by supply of the liquid for offset prevention is that development of a high toner of the large offset- 
proof nature of a fixing temperature field is desired strongly desirable rather. Then,, since the mold-release 
characteristic of the toner itself is increased, the approach of adding waxes which are enough fused at the time of 
heating, such as low molecular weight polyethylene and low molecular weight polypropylene, is also performed, but 
while it is effective in offset prevention, since the increase of coherent and the electrification property of a toner 
become unstable, it is easy to cause the fall of the development nature at the time of durability. Then, the device 
which adds amelioration to binder resin as other approaches is tried [ that it is various and ]. 

[0012] For example, in order to prevent offset, the glass transition temperature (Tg) and molecular weight of binder 
resin in a toner are raised, and how to raise the melting viscoelasticity of a toner is also learned. However, when the 
offset phenomenon has been improved by such approach, although effect does not give so much development 
nature, fixable becomes inadequate, and the problem that it is [ whenever / low-temperature / which is demanded 
in development/ high-speed /-izing or energy saving ] inferior, fixable, i.e., the low-temperature fixable one, in the 
bottom, arises. 

[0013] In order to improve the low^temperature fixable one of a toner, it is required that Tg and molecular weight of 
the binder resin which it is necessary to reduce the viscosity of the toner at the time of melting, and needs to 
enlarge a touch area with a fixing member, for this reason is used should be made low. 

[0014] That is, since low— temperature fixable one and offset— proof nature have the opposite whole surface, 
development of the toner which is satisfied with coincidence of these functions is very difficult for them. 
[0015] In order to solve this problem, a cross linking agent and a molecular-weight regulator are added to JP,51- 
23354,B, the toner which consists of a vinyl system polymer over which the bridge was constructed moderately is 
indicated, and many toners of the blend system which combined Tg, molecular weight, and a gel content are further 
proposed in the vinyl system polymer. 

[0016] The toner containing a part for such a vinyl system polymer over which the bridge was constructed, or gel 
shows the effectiveness which was excellent in offset-proof nature. However, if this vinyl system polymer over 
which the bridge was constructed is used as a toner raw material in making these contain, at the melting kneading 
process at the time of toner manufacture, internal friction in a polymer will become very large, and big shearing 
force will be applied to a polymer. For this reason, in many cases, cutting of a chain takes place, the fall of melt 
viscosity is caused, and it has a bad influence on offset-proof nature. 

[0017] Then, in order to solve this, in JP,55-90509,A, the 57-178249 official report, the 57-178250 official report, 
and the 60-4946 official report, carrying out a pyrogenetic reaction at the time of melting kneading, making the 
cross linked polymer form using the resin and metallic compounds which have a carboxylic acid as a toner raw 
material, and making it contain in a toner is introduced. 

[0018] Moreover, the binder and polyvalent metal compound which make a vinyl system resin monomer and a still 
more unique monoester compound an indispensable configuration unit are made to react, and constructing a bridge 
through a metal is indicated by JP.61-1 10155.A and the 61-110156 official report 

[0019] Moreover, in JP.63-214760.A, the 63-217362 official report, the 63-217363 official report, and the 63-217364 
official report, having the molecular weight distribution divided into two groups of low molecular weight and the 
amount of giant molecules, making the carboxylic-acid radical and polyvalent metal ion which were contained in the 
low-molecular-weight side react, and making a bridge construct (the dispersion liquid of metallic compounds being 
made to warm [ they add them and ] and react to the solution obtained by carrying out solution polymerization) is 
indicated. 

[0020] Moreover, the molecular weight of the low molecular weight constituent in binding resin and the amount 
component of macromolecules, a mixing ratio, the acid number, and its ratio are controlled by JP,2-1 68264,A, the 2- 
235069 official report the 5-173363 official report, the 5-173366 official report, and the 5-241371 official report, 
and the binder constituent for toners and toner which improved fixable, offset-proof nature, etc. are proposed in 
them. 

[0021] Moreover, in JP,62-9256,A, it is indicated about the binder constituent for toners which blended the vinyl 
system resin with which molecular weight differs from the resin acid number, and whose number is two. 
[0022] Moreover, in JP,3-63661,A, the 3-63662 official report, the 3-63663 official report, and the 3-118552 official 
report, making metallic compounds react to a carboxyl group content vinyl copolymer and a glycidyl group content 
vinyl copolymer, and making them construct a bridge is indicated. 

[0023] Moreover, in JP.62-194260.A, JP,6-1 1 890.A, a 6-222612 official report, a 7-20654 official report, a 9-185182 
official report, the 9-244295 official report, the 9-319410 official report, the 10-87837 official report, and the 10- 
90943 official report, using glycidyl group content resin as a cross linking agent, in the resin constituent which 
consists of carboxyl group content resin, a part for molecular weight distribution and gel, the acid number, epoxy 
value, etc. are controlled, and the binder constituent for toners and toner which improved fixable, offset-proof 
nature, etc. are proposed. 
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[0024] These proposals described above have the effectiveness which was excellent to the offset-proof disposition 
top. However, in the system of a higher process speed, it has left the room of amelioration, such as moisture 
absorption under a high-humidity environment, control of the charge up under a damp environment, and a formation 
condition of the chain-like toner on the toner support accompanying it. Moreover, the further improvement is 
needed also for the people's opinion of simple and an energy-saving fixing assembly also about low-temperature 
fixable one and offset-proof nature at intervals. 
[0025] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer the toner which 
canceled the above-mentioned trouble. 

[0026] That is, this invention improves low-temperature fixable one and offset-proof nature, forms a quality toner 
image, has the electrification engine performance which does not have fogging and was stabilized also in long-term 
durability-use, and makes it a technical problem to offer a toner excellent in long-term shelf life. 
[0027] Moreover, this invention makes it a technical problem to offer the toner in which each component is 
distributing to homogeneity and has the same outstanding image property as the first stage also in prolonged use in 
a toner particle. 

[0028] Moreover, this invention makes it a technical problem to offer the toner which is compatible in the low- 
temperature fixable one of a toner, and high endurance also in a high-speed process speed. 

[0029] Moreover, this invention prevents the toner welding to a photo conductor over long-term use, and makes it a 
technical problem to offer the toner which has the outstanding image property equivalent to the first stage in long- 
term use. 

[0030] Furthermore, this invention controls **** of the superfluous toner to the Rhine image, and formation of high 
resolving and a highly minute image is more possible for it, and it makes it a technical problem to offer a toner with 
little consumption. 
[0031] 

[Means for Solving the Problem] The substituent chosen from at least one alkyl group and a carbamoyl group as a 
result of repeating research wholeheartedly about the presentation of a toner, in order that this invention persons 
may solve the above-mentioned technical problem, It is used for a toner, using as an electric charge control agent 
the azo iron compound which may be generated from the monoazo compound which has iron and two combinable 
hydroxyl groups. And the mixture of the vinyl resin with which binding resin has at least the vinyl resin which (i) acid 
number exceeds 1 mgKOH/g and has the acrylic acid or methacrylic-acid unit of less than 100 mgKOH/g, and a 
glycidyl group, (ii) Vinyl resin which the acid number exceeds 1 mgKOH/g and has the acrylic acid or methacrylic- 
acid unit, and glycidyl group of less than 100 mgKOH/g, And (iii) by having one or more sorts of members chosen 
from the group who consists of vinyl resin to which the acrylic acid or the methacrylic-acid unit, and the glycidyl 
group reacted It found out that good electrification nature was shown under high-humidity/temperature and a low- 
humidity /temperature environment, controlled **** of the superfluous toner to the Rhine image, and a toner with 
little consumption was obtained, maintaining the electrification stability of the toner over a long period of time, and 
the electrification homogeneity at the time of toner mixing. 
[0032] That is, the toner of this invention is as follows. 

[0033] It is the toner, which contains binding resin, a coloring agent, and an organometallic compound at least. (1) 
Said organometallic compound At least one alkyl group and the substituent chosen from a carbamoyl group, It is the 
azo iron compound which may be generated from the monoazo compound which has an iron atom and two 
combinable hydroxyl groups. And the mixture of the vinyl resin with which this binding resin has at least the vinyl 
resin which (i) acid number exceeds 1 mgKOH/g and has the acrylic acid or methacrylic-acid unit of less than 100 
mgKOH/g, and a glycidyl group, (ii) Vinyl resin which the acid number exceeds 1 mgKOH/g and has the acrylic acid 
or methacrylic-acid unit, and glycidyl group of less than 100 mgKOH/g, And (iii) the toner characterized by having 
one or more sorts of members chosen from the group who consists of vinyl resin to which the acrylic acid or the 
methacrylic-acid unit, and the glycidyl group reacted. 

{0034] (2) The toner of (1) with which said azo iron compound has at least one alkyl group, and is characterized by 
being crystal I inity. 

[0035] (3) The toner of (1) or (2) characterized by expressing said monoazo compound with the following general 
formula (a), (b), or (c). 

[0036] . 
[Formula 6] 

R2 R1 R5 Rg 





N=N^ J^R 7 (a) 
OH HO 

(The inside R1-R8 of a formula expresses independently a hydrogen atom, a halogen atom, a carbamoyl group, or an 
alkyl group, respectively.) 
[0037] 
[Formula 7] 
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^10 R 9 «i: 
— (V-N=N 



R 12 OH 




(b) 



(The inside R9-R18 of a formula expresses independently a hydrogen atom, a halogen atom, a carbamoyl group, or 
an alkyl group, respectively.) 
[0038] 
[Formula 8] 
R21 , R 20 

R10 R-w v z - Ro* 

(c) 




(The inside R19-R30 of a formula expresses independently a hydrogen atom, a halogen atom, a carbamoyl group, or 
an alkyl group, respectively.) 

[0039] (4) The toner of (1) or (2) characterized by expressing said monoazo compound with the following general 
formula (b). 
[0040] 
[Formula 9] 



R10 R9 R13 
V-N=N 
R 12 OH 




(b) 



(The inside R9-R1 8 of a formula expresses independently a hydrogen atom, a halogen atom, or an alkyl group, 
respectively, and at least one of R13-R18 is an alkyl group.) 

[0041] (5) One toner of (1) - (4) characterized by said monoazo compound having the alkyl group of carbon numbers 
4-12 as a substituent 

[0042] (6) The toner of (5) characterized by said monoazo compound having the alkyl group of carbon numbers 6-10 
as a substituent. 

[0043] (7) The toner of (5) characterized by said monoazo compound having the 3rd class alkyl group of carbon 
numbers 4-12 as a substituent 

[0044] (8) The toner of (5) characterized by said monoazo compound having the 3rd class alkyl group of carbon 
numbers 6-10 as a substituent 

[0045] (9) Said azo iron compound is one toner of (1) - (8) characterized by what is expressed with the following 

general formula (d), (e), or (f). 

[0046] 

[Formula 10] 
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v° 

B-N=N-A 



•M + (d) 

/ 



A-N=N-B 
\j O -2Fe (e) 



\ / 



A— N=N-B 



•4Fe (f) 



(The inside A and B of a formula (d), (e), and (f) expresses independently o-phenylene or 1 , and 2-naphthylene, 
respectively, and has one or more alkyl groups or carbamoyl groups in either A or B at least) Moreover, A and B 
may have the halogen atom further as a substituent, respectively. M is a cation and expresses a hydrogen ion, 
alkali-metal ion, ammonium ion, and organic ammonium ion. . 

[0047] (10) One toner of (1) - (9) characterized by carrying out 0.1-10 mass section content of said azo iron 
compound to said binding resin 100 mass section. 

[0048] (1 1) One toner of (1) - (10) characterized by for number average molecular weight (Mn) being 1,000 thru/or 
40,000, and weight average molecular weight (Mw) being 10,000 thru/or 10,000,000 in the molecular weight 
distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives in this 
toner. 

[0049] (12) One toner of (1) - (1 1) characterized by having at least one Maine peak to molecular weight 4,000 
thru/or the field of 30,000 in the molecular weight distribution measured by the gel permeation chromatography 
(GPC) of the tetrahydrofuran (THF) extractives in this toner. 

[0050] (13) this — a toner — inside — a tetrahydrofuran (THF) — extractives — gel permeation chromatography 
(GPC) — measuring — having — molecular weight distribution — setting — molecular weight — 4,000 — or — 
30,000 — a field — and — molecular weight — 50,000 — or — 10,000,000 — a field — respectively — at least — 
one — a ** — a peak — having — things — the description — ** — carrying out — ( — one — ) - ( — 1 2 — ) — 
either — a toner . 

[0051] (14) The toner of (13) characterized by having at least one peak, respectively to molecular weight 4,000 
thru/or the field of 30,000 and molecular weight 800,000 thru/or the field of 10,000,000 in these molecular weight 
distribution. 

[0052] (15) The toner of (13) characterized by having at least one peak, respectively to molecular weight 4,000 
thru/or the field of 30,000, molecular weight 50,000 or the field of 800,000 and molecular weight 800,000 thru/or the 
field of 10,000,000 in these molecular weight distribution. 

[0053] (16) these molecular weight distribution — setting — a with a molecular weight of 100,000 or more peak area 
— the whole peak area — receiving — 5 thru/or 40% of one toner of (1 1) - (1 5) which comes out comparatively and 
is characterized by a certain thing. 

[0054] (17) The binding resinous principle of this toner is the toner of either 0.1 thru/or 60 mass %(1) characterized 
by containing - (1 6) about THF insoluble matter. 

[0055] (18) One toner of (1) - (17) characterized by the acid numbers of the THF meltable component of this toner 
being 0.1 thru/or 50 mgKOH/g. 

[0056] (19) Said coloring agent is one toner of (1) - (18) which is a magnetic oxide of iron and is characterized by 
carrying out 20-200 mass section content to the binding resin 1 00 mass section. 

[0057] (20) An account magnetic oxide of iron is the toner of (19) characterized by containing a different-species 
element at a rate of 0.05 - 10 mass % on the basis of a magnetic oxide of iron. 

[0058] (21) The toner of (20) characterized by said different-species element being an element chosen from 
magnesium, aluminum, silicon, Lynn, and sulfur. 

[0059] (22) One toner of (1) - (21) characterized by a weight mean diameter being 2.5-10 micrometers. 
[0060] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 

[0061] The substituent as which this invention persons are wholeheartedly chosen from at least one alkyl group and 
a carbamoyl group as a result of examination, It is used for a toner, using as an electric charge control agent the 
azo iron compound which may be generated from the monoazo compound which has iron and two combinable 
hydroxyl groups. And [ whether binding resin contains the mixture of the vinyl resin with which the acid number has 
at least the vinyl resin which exceeds 1 mgKOH/g and has the acrylic acid or methacrylic-acid unit of less than 100 
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mgKOH/g, and a glycidyl group, and ] [ whether the vinyl resin which the acid number exceeds 1 mgKOH/g and has 
the acrylic acid or methacrylic-acid unit, and glycidyl group of less than 1 00 mgKOH/g is contained, and ] And by 
containing one or more sorts of members chosen from the group who consists of vinyl resin to which the acrylic 
acid or the methacrylic-acid unit, and the glycidyl group reacted It found out that good electrification nature was 
shown under high-humidity/temperature and a low-humidity /temperature environment, controlled **** of the 
superfluous toner to the Rhine image, and a toner with little consumption was obtained, maintaining the 
electrification stability of the toner over a long period of time, and the electrification homogeneity at the time of 
toner mixing. 

[0062] The azo iron compound used by this invention has the good dispersibility in the inside of a toner, and can 
make the amount distribution of electrifications of a toner uniform, and the stable standup and the good 
development nature of electrification can be given to a toner, moreover — or it has [ whether the toner of this 
invention has the mixture of the vinyl resin with which a binding resinous principle has the specific acrylic acid or 
specific methacrylic-acid unit of the acid number, and the vinyl resin which has a glycidyl group, or ] the specific 
acrylic acid or specific methacrylic-acid unit of the acid number in vinyl resin with a glycidyl group — an acrylic acid 
or a methacrylic-acid unit — ** — the still better fixing engine performance is attained, without spoiling the 
electrification property and fine-particles property as a toner by having vinyl resin to which the glycidyl group 
reacted. Moreover, since the azo iron compound which may be generated from the above-mentioned monoazo 
compound has at least one alkyl group and the substituent chosen from a carbamoyl group, it can acquire sufficient 
distributed condition that it is easy to get used with the binding resin of a toner. For this reason, the fall of the 
development nature in the second half of durability in which it originates badly [ the distribution in the toner of the 
monoazo compound produced when a toner is used in durability ] cannot be caused, and good development nature 
can be brought to a toner over a long period of time. Moreover, TORIBO can be maintained in the moderate 
condition by the acid radical of an acrylic acid and a methacrylic acid, the epoxy group of a glycidyl group, and the 
interaction of an azo iron compound, and past [ of the toner to drum lifting / a jump ] is controlled by controlling the 
chain-like cluster on toner support Although there is also improvement in image quality of spilling etc. according to 
this effectiveness, effectiveness is most brought to reduction in consumption. 

[0063] Moreover, as for the azo iron compound of this invention, it is desirable that it is crystallinity in the point that 
the fall of the development nature at the time of long-term durable use of a toner can be suppressed. When an azo 
iron compound is crystallinity, it becomes comparatively hard and degradation by long-term use can be suppressed. 
Moreover, according to a hard thing, the frictional electrification nature on the front face of a toner can also * 
improve, and higher development nature can be brought to a toner. Although the photo conductor was damaged or 
there were troubles, such as dedropping and a cone, from a toner particle conventionally since it was hard when the 
crystalline azo iron compound was used for the toner Dispersibility with it is acquired. [ that desirable the azo iron 
compound of this invention has the alkyl group and ] [ sufficient in a toner ] Since it can suppress that control 
omission from the toner of an azo iron compound, and whenever [ azo iron compound on front face of toner 
exposure-] increases at the time of durable use, a blemish is not given to a photo conductor. Furthermore, the THF 
extractives which have the molecular weight distribution by which it had specific molecular weight distribution, or 
the molecular weight distribution measured by GPC of THF extractives also had the description containing specific 
THF insoluble matter, and were specified in the production process of a toner in the binding resin in a toner, and 
THF insoluble matter carry out mutual distribution of the toner of this invention. The viscosity which the binding 
resin has is moderate although other dispersibility and holdout of a component in a crystalline azo iron compound 
and a toner are raised, and it can maintain the dispersibility of the crystalline azo iron compound in the inside of a 
toner over a long period of time. 

[0064] It can check that an azo iron compound is crystallinity by analyzing the X diffraction spectrum of an azo iron 
compound. That it is shown that an X diffraction spectrum is crystallinity means that an X diffraction pattern shows 
a remarkable diffraction peak like drawing ^ Specifically, what has the crystallinity to which the ratio (degree of 
crystallinity) of the grand total of the reinforcement of a crystal part over the grand total of the reinforcement of 
the whole computed by the multiplex peak resolution method exceeds 60% is defined as "being crystallinity" in this 
invention about the X diffraction spectrum of the azo iron compound in the range of 2theta=10 degree thru/or 20 
degrees (theta is the Bragg angle). 

[0065] The check of whether the azo iron compound of this invention is the crystalline thing which this invention 
defines can be measured the following condition. 

[0066] About an azo iron compound, it is the X-ray diffractometer for example, by incorporated company Mac 
Saiensu-Sha. By MXP3 system, the X diffraction spectrum by CuK alpha rays is measured. The spectrum which 
carried out smoothing processing of the X diffraction spectrum in 2theta=1 0 degree thru/or 20 degrees (theta is the 
Bragg angle) is further divided into the whole spectrum and the spectrum of a crystal part The grand total of the 
whole reinforcement and the grand total of the reinforcement of a crystal part are searched for with a degree-bf- 
crystallinity measuring method about each spectrum of the separated chart in 2theta=10 degree thru/or 20 degrees 
(theta is the Bragg angle), and degree of crystallinity is computed by the following formulas. What is necessary is for 
especially degree of crystallinity to be high, and just to ask as the average of each range, after subdividing the range 
of 2theta every 5 degrees and asking for degree of crystallinity in each range about what has many numbers of 
peaks. 

[0067] Degree-of-crystallinity (%) =(grand total of reinforcement of whole grand total/of reinforcement of crystal 
part) x100[0068] It is so high that degree of crystallinity is large, and in order to acquire better endurance, as for 
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crystalline effectiveness, it is desirable that degree of crystallinity is 70% or more, and it is desirable. [ 80 more% or 
more of ] 

[0069] As for the above-mentioned monoazo compound which can generate the azo iron compound in this invention, 
it is desirable that it is the compound shown by the above-mentioned formula (a), (b), and (c) in order to aim at 
stability of development nature, such as a standup of electrification, and image concentration, fogging, image quality. 

[0070] Moreover, as for each above-mentioned monoazo compound, what has at least one alkyl group as a 
substituent in the molecule is desirable, and although especially the location of the alkyl group is not limited, it is 
desirable [ a location ] to have an alkyl group in the location of R13-R18 in the above-mentioned formula (b) 
especially from the point of giving the stable electrification nature to a toner. 

[0071] Among the above-mentioned monoazo compounds, especially, carbon numbers 4-12 and the monoazo 
compound which has the alkyl group of 6-10 as a substituent preferably are desirable in order to obtain the high 
amount of electrifications and to obtain high image concentration and faithful latent-image reappearance. 
Compatibility of the monoazo compound [ carbon numbers 4-12 and ] which has the alkyl group of 6-10 as a 
substituent preferably with the binding resin in a toner improves more according to an operation of an alkyl group, 
and the electrification nature of a toner is stabilized. It is the monoazo compound which has the 3rd class alkyl 
group of carbon numbers 4-12 as a substituent more preferably, and it is the monoazo compound which has the 3rd 
class alkyl group of carbon numbers 6-10 as a substituent still more preferably, and electrification maintenance 
capacity increases, and change by the passage of time becomes smaller, and more uniform distribution in a toner is 
attained, and the electrification nature of a toner will become more uniform. Moreover, it is also desirable to have it 
one or more with the alkyl group, using a halogen atom as a substituent in the point of stabilizing the electrification 
distribution in a compound. - 
[0072] The example of the monoazo compound preferably used for below by this invention is given. 



[0073] . 
[Formula 11] 
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[0082] as the desirable addition to the toner of the azo iron compound in this invention — the binding resin 100 
mass section — receiving — 0.1 - 10 mass section — it is more preferably used in the range of 0.5 - 5 mass 
section. 

[0083] Moreover, the compound of this invention may be used for a toner combining the well-known electric charge 
control agent generally used from the former including what was described in explanation of the conventional 
technique. For example, there are other organometallic complexes, a metal salt, a chelate compound, etc., and an 
acetylacetone metal complex, a hydroxycarboxylic acid metal complex, a polycarboxylic acid metal complex, a polyol 
metal complex, etc. are specifically mentioned. In addition, carboxylic-acid derivatives, such as a metal salt of a 
carboxylic acid, a carboxylic anhydride, and ester, the condensation product of an aromatic series system 
compound, etc. are raised. Moreover, phenol derivatives, such as bisphenols and carixarene, etc. are used. 
[0084] As an approach of making a toner containing an electric charge control agent, there are an approach of 
adding inside a toner and a method of **(ing) outside, although the amount of these electric charge control agents 
used is not what is determined by the toner manufacture approach including the class of binding resin, the existence 
of other additives, and the distributed approach, and is determined uniquely — desirable — the binding resin 100 
mass section — receiving — 0.1 - 10 mass section — it is more preferably used in the range of 0.1 - 5 mass 
section. 

[0085] The azo iron compound used by this invention is a resultant of iron and a monoazo compound, and is an azo 
iron compound which the above-mentioned monoazo compound configurated in the iron atom. This azo iron 
compound is an iron complex, iron complex salt, or such mixture, and is the azo iron compounds chosen from the 
azo iron compound which can express with the above-mentioned general formula (d), (e), (f), etc. preferably, or such 
mixture. In this invention, when a monoazo compound and iron have reacted, it is desirable to become the compound 
stabilized more thermally and with time compared with the case where other metals are used, to be able to give the 
good electrification engine performance to a toner, and to have an alkyl group. 

[0086] The azo iron compound used by this invention can be obtained by making an iron atom and a combinable 
monoazo compound react with an iron-ized agent in water and/or. an organic solvent (preferably inside of an organic 
solvent). 
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[0087] Generally, it can rinse after filtration, or a suitable quantity of water can be distributed, and the resultant 
acquired in the organic solvent can be taken out by separating, rinsing and drying a sludge. As an example of the 
organic solvent used for such an iron-ized reaction A methanol, ethanol, propanol, isopropanol, a butanol, Ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether. Propylene glycol monomethyl ether, ethylene glycol wood 
ether (mono-giyme), Diethylene-giycol wood ether Gig lime), ethylene glycol diethylether, Triethylene glycol wood 
ether (TORIGU lime), tetraethylene glycol wood ether (tetraglyme), Alcoholic systems, such as ethylene glycol and 
propylene glycol, an ether system, And a glycol system organic solvent; a meltable organic solvent can be mentioned 
to water, such as aprotic polar solvents, such as N.N-dimethylformamide, N.N-dimethylacetamide, a N-methyl-2- 
pyrrolidone, and dimethyl SUHOKISHIDO. Things desirable as the above-mentioned organic solvent are isopropanol, 
ethylene glycol monomethyl ether (methyl cellosolve), ethylene glycol monoethyl ether (ethylcellosolve), and 
ethylene glycol, and are desirable in the point of compounding a crystalline azo iron compound. Moreover, it is 
desirable to also make the azo iron compound obtained in other solvents recrystallize in the above-mentioned 
organic solvent 

[0088] Although especially the amount of this organic solvent used is not limited, it is the amount of two to 5 times 
in a mass ratio to the above-mentioned monoazo compound used as a ligand. 

[0089] Moreover, as an example of a thing suitable as the above-mentioned iron-ized agent, a ferric chloride, ferric 
sulfate, the second iron of a nitric acid, etc. are mentioned. 1 / 2 - 2/3Eq with anEq [ 3-2Eq ] of 1/are preferably 
used with the iron atom equivalent to one mol of monoazo compounds with which an iron-ized agent generally 
serves as a ligand. 

[0090] Since the toner of this invention has specific molecular weight distribution and it has moderate hardness, it is 
hard and rich in slipping nature, although its adhesion may also be high although the azo iron compound of this 
invention has the high electrification engine performance therefore, and the toner welding to a photo conductor may 
be induced, since the toner of this invention is rich in slipping nature — a high-humidity/temperature environment - 
- when the adhesion of the following toners becomes high, toner adhesion in a photo conductor is not caused over 
long-term use 

[0091] moreover, the molecular weight distribution measured by GPC of the THF extractives of a toner in this 
invention — setting — number average molecular weight — desirable — 1,000 thru/or 40,000 — further : — 
desirable — it is [ 2,000 thru/or 20,000, and ] 3,000 thru/or 15,000 especially preferably — good — weight average 
molecular weight — desirable — 10,000 thru/or 10,000.000 — it is still more preferably good 20,000 thru/or 
5,000,000, and that it is 30,000 thru/or 1,000,000 especially preferably. 

[0092] In the chromatogram of GPC of the THF extractives of the toner of this invention, when the above- 
mentioned mean molecular weight is shown, fixable, offset-proof nature, and blocking resistance can be balanced. 
[0093] By [ above-mentioned ] being within the limits, each mean molecular weight can attain fixable [ good ] and 
blocking resistance by this molecular weight distribution. When number average molecular weight is less than 1,000, 
or when weight average molecular weight is less than 10,000, blocking resistance gets worse, and when number 
average molecular weight exceeds 40,000, or when weight average molecular weight exceeds 1 0,000,000, it becomes 
difficult to obtain sufficient fixable improvement. 

[0094] In this invention, it is good for having the Maine peak in molecular weight 4,000 thru/or the field of 30,000 
preferably to have the Maine peak in molecular weight 5,000 thru/or the field of 20,000 at best still more preferably 
in the molecular weight distribution measured by GPC of the THF extractives of a toner. Thereby, each of fixable, 
offset-proof nature, and blocking resistance can be raised. When the Maine peak is less than 4,000 molecular weight, 
blocking resistance is in an aggravation inclination, and in exceeding molecular weight 30,000, fixable [ good ] is 
decreasing. 

[0095] Moreover, in the molecular weight distribution measured by GPC of the THF extractives in the toner of this 
invention, it is molecular weight 800,000 thru/or 10,000,000 to have at least one peak in molecular weight 4,000 
thru/or 30,000, and to have at least one or more peaks in molecular weight 50,000 thru/or 10;000,000 desirable still 
more preferably. Furthermore, the thing of molecular weight 50,000 thru/or 800,000 and molecular weight 800,000 
thru/or 10,000,000 for which it is alike; respectively and has at least one peak is desirable. 

[0096] In the GPC chromatogram of the THF extractives of the toner of this invention, when the above-mentioned 
peak profile is shown, each of fixable, offset-proof nature, and blocking resistance can be raised. 
[0097] By having at least one peak in molecular weight 4,000 thru/or 30,000, fixable [ good ] and blocking resistance 
can be attained and it is molecular weight 5,000 thru/or 20,000 preferably. In existing in the field which blocking 
resistance is in an aggravation inclination and exceeds molecular weight 30,000 when a peak does not exist in 
molecular weight 4,000 thru/or the field of 30,000 but exists in a with a molecular weight of less than 4,000 field, it 
becomes difficult to acquire fixable [ good ]. When it has or more at least one peak in molecular weight 50,000 
thru/or 10,000,000, good offset-proof is attained. 

[0098] Furthermore, it is desirable that with a molecular weight of 100,000 or more peak areas are 5 thru/or 40% of 
rate to the whole peak area. When a peak area is less than 5%, a toner tends to exfoliate from transparency 
(TORAPEN), and in exceeding 40% on the other hand, it tends to become difficult to attain the outstanding fixable 
improvement 

[0099] In addition, in this invention, the whole peak area means the peak area of a with a molecular weight of 800 or 
more field. 

[0100] It is desirable from a viewpoint on a fixing disposition that the peak in molecular weight 4,000 thru/or the 
field of 30,000 is the greatest peak (Maine peak). 
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[0101] The subpeak in molecular weight 800,000 thru/or the field of 10,000,000 It is the component generated by 
the crosslinking reaction of binding resin, and sufficient effectiveness can be acquired to offset-proof nature, 
furthermore, in having a peak to molecular weight 100,000 thru/or less than 800,000 field Dispersibility in the toner 
of the large molecular weight 4,000 of a melt viscosity difference the component of 30,000 and molecular weight 
800,000 thru/or the component of 10,000,000 and THF insoluble matter is made good, and development nature 
becomes good and demonstrates each fixing property effectively. 

[0102] The resinous principle of the toner of this invention may contain THF insoluble matter by 0.1 thru/or 60 
mass %, and its offset-proof nature improves. 

[0103] The THF insoluble matter in the resinous principle of a toner discovers the good mold-release characteristic 
from heating components, such as a fixing roller, 5 thru/or when doing 60 mass % content of. Since the amount of 
offset of the toner to heating components, such as a fixing roller and a pressurization roller, decreases sharply and 
dirt is not generated as a matter of fact when especially applied to a hot calender roll fixing assembly loading 
machine, the need of attaching the web which is the cleaning member is lost, and a cleaning member loess fixing 
assembly can be realized. It is used suitable also for the surfboard fixing method which is a fixing method through 
films other than a hot calender roll method, and does not have a web from such an advantage. Moreover, even if the 
mold-release characteristic of the fixing image from a fixing roller is good and an image comes to a point, generating 
of the jam by poor fixing separation etc. can be prevented. Even if a jam should be generated in the fixing section 
and a toner should adhere to a fixing roller or a fixing film, only by passing one established sheet, the greater part of 
this adhesion toner can be discharged, and soiling on the back of paper can be minimized. 

[0104] if the THF insoluble matter in the resinous principle of a toner is contained by 5 thru/or 60 mass %, fixable 
and offset-proof nature will be improved with sufficient balance — it can make — desirable — 7 thru/or 55 mass % 
— more preferably, it is good 9 thru/or 50 mass % and that it is 10 thru/or 45 mass % still more preferably, and they 
discover the good mold-release characteristic from heating components, such as a fixing roller. When applied to 
especially a high-speed machine, the amount of offset of the toner to heating components, such as a fixing roller, . 
etc. decreases, and there is effectiveness in reduction, reinforcement, etc. of consumption, such as a web which is 
th c e cleaning member. Conversely, it is effective also to soiling on the back of paper by the re-imprint of the toner 
from the cleaning member in first thing in the morning etc. Furthermore, even if the mold-release characteristic of 
the fixing image from a fixing roller is good and an image comes to a point, generating of the jam by poor fixing 
separation etc. can be prevented. Even if a jam should be generated in the fixing section, a toner should adhere to a 
fixing roller and it should be collected so much by the cleaning member, the re-imprint to paper can make the 
minimum soiling on the back of paper few. 

[0105] In the manifestation of effectiveness which was excellent the account of a top when THF insoluble matter 
was under 5 mass % beginning to decrease and exceeding 60 mass %, fixable not only gets worse, but electrification 
nature tends to become an ununiformity into a toner. 

[01 06] Moreover, the toner of this invention has the effectiveness which contamination by the toner of a fixing 
pressurization roller mitigates. The mechanism is considered for exposure on the toner front face of a wax to 
increase because an azo iron compound forms a good distributed condition, and for the mold-release characteristic 
from a fixing roller or a pressurization roller to go up into THF insoluble matter and the binding resin in the delicate 
viscosity balance borne by the GPC property. 

[0107] The glass transition temperature (Tg) of the toner of this invention has desirable 50-70 degrees C. When Tg 
is less than 50 degrees C, blocking resistance gets worse, and when exceeding 70 degrees C, fixable falls. 
[0108] In this invention, the molecular weight distribution by GPC which used THF of a toner and binding resin as 
the solvent are measured the following condition. 

[0109] In a <measurement of molecular weight distribution by GPC> 40 degree C heat chamber, a column is 
stabilized, as a solvent, about 100microl impregnation of a sink and the THF sample solution is carried out, and THF 
is measured by the rate of flow 1ml/m in the column in this temperature. The molecular weight distribution which a 
sample has in the molecular weight measurement of a sample was computed from the relation of the opposite 
numeric value of a calibration curve and counted value which were created by several sorts of mono dispersion 
polystyrene standard samples. It is appropriate to use the standard polystyrene sample of about at least ten points 
as a standard polystyrene sample for calibration-curve creation, for example using that whose molecular weight by 
the TOSOH CORP. make or Showa Denko K.K. is 102 to about 107. Moreover, RI (refractive index) detector is used 
for a detector. In addition, if a column is carried out, are good to combine two or more commercial polystyrene gel 
columns. For example, shodex by Showa Denko K.K. GPC The combination of KF-801, and 802, 803, 804 and 
805,806,807,800P, TSKgel by TOSOH CORP. G1000H (HXL), G2000H (HXL), G3000H (HXL), G4000H (HXL), G5000H 
(HXL), G6000H (HXL), G7000H (HXL), TSKgurd The combination of column can be mentioned. 
[01 10] A sample is the following, and is made and produced. 

[01 1 1] After paying a sample into THF and leaving it for several hours, it shakes enough, and THF is often mixed 
(until the coalescence object of a sample is lost), and it puts for further 12 hours or more. It is made for the neglect 
time amount to the inside of THF to turn into 24 hours or more then. Then, let what passed the sample processing 
filter (the pore size H-25-2 (TOSOH CORP. make) of 0.2-0.5 micrometers, for example, a my SHORI disk etc., can 
be used.) be the sample of GPC. Moreover, sample concentration is adjusted so that a resinous principle may 
become in ml and 0.5-5mg /. 

[01 12] In this invention, the THF insoluble matter of the resinous principle in a toner and the THF insoluble matter 
of raw material binding resin are the followings, and are made and measured. 
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[01 13] Weighing capacity of <measurement of THF insoluble matter> binding resin and the toners 0.5-1. Og is carried 
out (W1g), after evaporating the meltable component solution which put in the extraction thimble (for example, No 
[ by Toyo Roshi Kaisha, Ltd. ] .86R), was missing from the Soxhlet extractor, extracted for 10 hours, using 
THF200ml as a solvent, and was extracted with the solvent, a vacuum drying is carried out at 100 degrees C for 
several hours, and weighing capacity of the amount of THF meltable resinous principles is carried out (W2g). The 
weight for a combustion residual ash in a toner is found (W3g). 

[01 14] A part for a combustion residual ash is called for in the following procedures. About 2.0g sample is paid and 
weighed precisely to the 30ml magnetic crucible weighed precisely beforehand, and the mass (Wa) g of a sample is 
weighed precisely. Crucible mass is weighed precisely, after putting a crucible into an electric furnace, heating at 
about 900 degrees C for 3 hours, cooling radiationally in an electric furnace and making it cool radiationally in a 
desiccator under ordinary temperature for 1 hour or more. It asks for a part for the combustion residual ash g (Wb) 
from here. 
[0115] 

(Wb/Wa) x100= combustion residual ash part content (mass %) 

[01 16] The weight for a combustion residual ash in a sample is found from this content. THF insoluble matter is 
called for from the following type. 
[0117] 
[Equation 1] 

(Wl - (W3+W2) ) 

THF^ = XI 00 %) 

W 1 - W3 

[01 18] In the case of binding resin, you may ask for THF insoluble matter from the following formula. 
[01 1 9] 
[Equation 2] 

(w 1 ~ w 2 ) 

THFffi^-^ -X100 (ft%) 

W 1 

[01 20] In this invention, it asks for the acid number (JIS acid number) of the THF meltable component of a toner, 
and binding resin by the following approaches. 

[0121] <Measurement of the acid number) basic operation is JIS. It applies to K-0070. 

1) A sample removes and uses additives other than a meltable component beforehand, or calculates beforehand the 
contents (insoluble matter in a coloring agent and binding resin etc.) of the meltable component in a toner and 
binding resin. The grinding article 0.5-2.0 of a sample (g) is weighed precisely, and weight of the meltable component 
of a toner or binding resin is set to W (g). 

2) Pay a sample to the beaker of 300 (ml), add the mixed liquor 150 (ml) of toluehe/ethanol (4/1), and dissolve. 

3) Titrate using potentiometric titration equipment using the ethanol solution of KOH of 0.1 mol/l (for example, 
automatic titration using potentiometric titration equipment AT-400 (win workstation) and the ABP-410 electric 
buret by Kyoto electronic incorporated company can be used). 

4) Set the amount of the KOH solution used at this time to S (ml), measure a blank to coincidence and set the 
amount of the KOH solution used at this time to B (ml). 

5) Calculate the acid number by the degree type, f is the factor of KOH. 

[0122] Acid-number (mgKOH/g) = {(S-B) xfx5.61} /W [0123] The measuring method of the glass transition 
temperature of the toner of this invention is shown below. 

[0124] A differential scanning calorimeter (DSC measuring device) and DEC-7 (PerkinElmer, Inc. make) are used for 
the glass transition temperature (Tg) of a <measurement of glass transition temperature of toner> toner, and it is 
ASTM. It measures according to D 3418-82. 

[0125] The department of a measurement trial carries out weighing capacity of the 5-20mg 10mg to a precision 
preferably. 

[0126] This is put in into an aluminum pan and it measures under ordinary temperature normal relative humidity by 
the programming rate of 10 degrees C / min between 30-200 degrees C of measurement temperature requirements, 
using an empty aluminum pan as a reference. 

[0127] In this temperature up process, specific heat change is obtained in the range of 40-100-degree C 
temperature. 

[0128] Let the intersection of the line of the midpoint of the base line after coming out before the specific heat 
change at this time comes out, and a differential heat curve be the glass transition temperature Tg of the toner in 
this invention. 

[0129] A toner contains at least the mixture of the vinyl resin with which binding resin exceeds 1 mgKOH/g in this 
invention, and the acid number has the acrylic acid or methacrylic-acid unit of less than 100 mgKOH/g, and the 
vinyl resin which has a glycidyl group, or contains one or more sorts of members chosen from the group who 
consists of vinyl resin to which the vinyl resin which the acid number exceeds 1 mgKOH/g and has the acrylic acid 
or methacrylic-acid unit, and glycidyl group of less than 100 mgKOH/g was contained, or the acrylic acid or the 
methacrylic-acid unit, and the glycidyl group reacted. 

[01 30] The monomer which has such an acrylic acid or a methacrylic-acid unit can obtain this acrylic acid or 
methacrylic-acid unit content vinyl resin independent or by mixing and carrying out copolymerization to a vinyl 
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system monomer with a well-known polymerization method. 

[0131] Binding resin the toner of this invention [ whether the mixture of the vinyl resin with which the acid number 
has at least the vinyl resin which exceeds 1 mgKOH/g and has the acrylic acid or methacrylic-acid unit of less than 
100 mgKOH/g, and a glycidyl group is. contained, and ] [ whether the vinyl resin which the acid number exceeds 1 
mgKOH/g and has the acrylic acid or methacrylic-acid unit, and glycidyl group of less than 100 mgKOH/g is 
contained, and ] With and one or more sorts of members chosen from the group who consists of vinyl resin to which 
the acrylic acid or the methacrylic-acid unit and the glycidyl group reacted At least one alkyl group and the 
substituent chosen from a carbamoyl group, When an electric charge control agent is contained for the azo iron 
compound which may be generated from the monoazo compound which has iron and two combihable hydroxyl 
groups and both hold the moderate distributed condition Moderate and uniform frictional electrification could be 
acquired and it found out having the outstanding property of controlling superfluous electrification. 
[0132] The acid number of an acrylic acid or methacrylic-acid unit content vinyl resin is characterized by 1 thru/or 
100 mgKOH/g. Since the crosslinking reaction part of a carboxyl group and a glycidyl group decreases in the case of 
less than 1 mgKOH/g, good offset-proof nature becomes there is little structure of cross linkage and is hard to be 
attained. In exceeding 100 mgKOH/g, the negative electrification nature of the binding resin in a toner particle 
becomes superfluous, image concentration falls, and fogging increases. By electrification of homogeneity and a 
moderate toner being balanced, acceleration of the. isoagglutination by blotch generating and superfluous 
electrification on toner support is suppressed, improvement in a toner fluidity, conveyance nature, and cleaning 
nature is also added, and the smooth configuration of a development process is attained. 

[0133] The glass transition temperature (Tg) of the vinyl resin which has an acrylic acid or a methacrylic-acid unit 
has desirable 40-70 degrees C. When Tg is less than 40 degrees C, the blocking resistance of a toner gets worse, 
and when exceeding 70 degrees C, fixable [ of a toner ] gets worse. 

[0134] In the vinyl resin which has an acrylic acid or a methacrylic-acid unit, as for number average molecular 
weight, 1,000 thru/or 40,000 are desirable in order to attain fixable [ good ], and 10,000 thru/or 1,000,000 are 
desirable [ weight average molecular weight ] in order to attain good offset-proof nature and blocking resistance. 
[0135] In the vinyl resin which has an acrylic acid or a methacrylic-acid unit, as for the peak molecular weight of a 
low molecular weight constituent, 4,000 thru/or 30,000 are desirable in order to attain fixable [ good ], and 50,000 
thru/or 1 ,000,000 are desirable [ the peak molecular weight of the amount component of giant molecules ] in order 
to attain good offset-proof nature and blocking resistance. When a low molecular weight constituent and the amount 
component of macromolecules fill the range of the above-mentioned molecular weight distribution, both low- 
temperature fixable one and offset-proof nature can be further attained to altitude. 

[0136] Furthermore, in order to raise distribution of a toner constituent, as for this vinyl resin, it is desirable that 
THF insoluble matter is below 10 mass %, and also it is good that it is below 5 mass %. 

[0137] As a polymerization method which can be used for this invention as the synthetic approach of the amount 
component copolymer of macromolecules, a bulk-polymerization method, a solution polymerization method, an 
emulsion-polymerization method, and a suspension-polymerization method are mentioned. 

[0138] Among these, an emulsion-polymerization method is an approach of making water distributing an almost 
insoluble monomer (monomer) in the aqueous phase as a small particle with an emulsifier, and performing a 
polymerization using a water-soluble polymerization initiator. By this approach, accommodation of heat of reaction is 
easy, since the phase (oil phase which consists of a polymer and a monomer) and aqueous phase to which a 
polymerization is performed are another, a termination reaction rate is small, as a result, a rate of polymerization is 
large, and a high-polymer thing is obtained. Furthermore, since a polymerization process's being comparatively easy 
and a polymerization product are very fine particles, in manufacture of a toner, there is an advantageous point as 
the manufacture approach of the binder resin for toners from the reasons nil why mixing with the additive of a 
coloring agent, and an electric charge control agent and others is easy etc. 

[0139] However, actuation of a salting-out etc. is required for a polymer to tend to become impure for the added 
emulsifier, and take out a polymer, and in order to avoid this inconvenience, a suspension-polymerization method is 
convenient 

[0140] In a suspension-polymerization method, it is good to carry out to the drainage system solvent 100 mass 
section below in the monomer 100 mass section (preferably 10-90 mass section). As an usable dispersant 
polyvinyl alcohol, a polyvinyl alcohol partial saponification object, calcium phosphate, etc. are used, and, generally it 
is used in 0.05 - 1 mass section to the drainage system solvent 100 mass section. Although 50-95 degrees C is 
suitable for polymerization temperature, it is suitably chosen by the initiator to be used and the polymer made into 
the purpose. 

[0141] In order to attain the purpose of this invention, as for the amount polymer of macromolecules used for 
preparation of a resin constituent it is desirable to use together with a polyfunctional polymerization initiator 
independent or a monofunctional nature polymerization initiator which is illustrated below, and to generate. 
[0142] As an example of a polyfunctional polymerization initiator of having polyfunctional structure 1 and 1-G tert- 
butyl peroxide - 3, 3, a 5-trimethyl cyclohexane, 1, 3-screw-(t-butyl PAOKI seesaw propyl) benzene, 2, the 5- 
dimethyl -2, 5-(tert-butyl peroxide) hexane, 2, the 5-dimethyl -2, 5-G (tert-butyl peroxide) hexane, Tris-(tert-butyl 
peroxide) triazine, 1, and 1-G t-butylperoxycyclohexane, 4 2,2-Di-t-butyl-peroxy-butane, 4 - G t-butyl 
PAOKISHIBA relic acid-n-butyl ester, G tert-butyl peroxide hexa hydro terephthalate, a G t-butyl par OKISHIAZE 
rate, A G tert-butyl peroxide trimethyl horse mackerel peat 2, and 2-screw^(4 and 4-G t-butylperoxycyclohexyl) 
propane, The polyfunctional polymerization initiator which has the functional group which has polymerization 
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initiation functions, such as two or more peroxide radicals, in 1 intramolecular like 2 and 2-t-butyl par 
OKISHIOKUTAN and various polymer oxide, And diaryl peroxi dicarbonate, t-butyl par oxymaleic acid, It is chosen as 
1 intramolecular like t-butyl PAOKI sialyl carbonate and t-butyl PAOKISHIISO propyl fumarate from the 
polyfunctional polymerization initiator which has both a functional group and the polymerization nature partial 
saturation radical which has polymerization initiation functions, such as a peroxide radical. 
[0143] An among these more desirable thing is 1 and 1-G tert-butyl peroxide. - They are a 3, 3, 5-trimethyl 
cyclohexane, 1, and 1-G t-butylperoxycyclohexane, G tert-butyl peroxide hexa hydro terephthalate, G t-butyl par 
OKISHIAZE rate and 2, and 2-screw-(4 and 4-G t-butylperoxycyclohexyl) propane and t-butyl PAOKI sialyl 
carbonate. 

[0144] In order to satisfy the various engine performance demanded as a binder for toners, as for these 
polyfunctional polymerization initiators, it is desirable to be used together with two organic functions or a 
monofunctional nature polymerization initiator. It is desirable to use together with the polymerization initiator which 
has half-life 10 hours lower than the decomposition temperature for obtaining half-life 10 hours of this 
polyfunctional polymerization initiator especially. 

[0145] Specifically, it is benzoyl peroxide, 1, and 1-di-tert-butyl peroxide. - The azo and the diazo compound like 3, 
3, 5-trimethyl cyclohexane, n-butyl -4, 4-di-tert-butyl peroxide valerate, JIKUMIRU peroxide, alpha, and alpha'- 
screw (t-butyl par OKISHIJI isopropyl) benzene, t-butyl par OKISHIKUMEN, the organic peroxide like G t-butyl 
peroxide, azobisisobutyronitril, and diazo aminoazobenzene are mentioned. 

[0146] Although you may add in a monomer to said polyfunctional polymerization initiator and coincidence, in order 
to keep the effectiveness of this polyfunctional polymerization initiator proper, as for these polymerization initiators, 
it is desirable to add, after the half-life which this polyfunctional polymerization initiator shows in a polymerization 
process passes. 

[0147] As for these initiators, it is desirable to use from the point of effectiveness in 0.01 - 10 mass section to the 
monomer 1 00 mass section. <BR> [01 48] A well-known approach can be used as the synthetic approach of a low 
molecular weight constituent. However, by the bulk-polymerization method, although the polymer of low molecular 
weight can be obtained by carrying out a polymerization at an elevated temperature and termination reaction 
speeding up, there is a trouble of being hard to control a reaction. In that respect, for being able to obtain a low- 
molecular-weight polymer easily on mild conditions by adjusting the amount of initiators, and reaction temperature, 
using the difference of the chain transfer of the radical by the solvent, and obtaining the low molecular weight 
constituent in an acrylic acid or methacrylic-acid unit content vinyl resin by the solution polymerization method, it is 
desirable. 

[01 49] As a solvent used by solution polymerization, a xylene, toluene, a cumene, cellosolve acetate, isopropyl 
alcohol, or benzene is used. When using a styrene monomer, a xylene, toluene, or a cumene is desirable. A solvent is 
suitably chosen by the polymer which carries out a polymerization. Although it changes as reaction temperature with 
the solvent to be used, a polymerization initiator, and polymers which carry out a polymerization, it is good to usually 
carry out at 70-230 degrees C. In solution polymerization, it is desirable to carry out in the monomer 30 mass 
section - 400 mass section to the solvent 1 00 mass section. 

[01 50] Furthermore, it is also desirable at the time of polymerization termination to mix other polymers in a solution, 
and it can mix several sorts of polymers at it. 

[0151] They are the ester of glycidyl alcohol and unsaturated carboxylic acid, partial saturation glycidyl ether, etc. 
that what is necessary is just the compound which has a vinyl group and epoxide as a monomer which has the 
glycidyl group unit which constitutes the vinyl resin which has a glycidyl group. For example, metaglycidyl acrylate, 
glycidyl methacrylate, acrylic-acid beta-methyl glycidyl, methacrylic-acid beta-methyl glycidyl, allyl glycidyl ether, 
allyl compound beta-methyl glycidyl ether, etc. are mentioned. 

[01 52] The glycidyl monomer especially expressed with the following general formula (3) is used preferably. 
[0153] 

[Formula 20] 

(3) y O 

R3 C-O-CH2-CH— CH 2 

O 

(R'1, R'2, and R*3 show hydrogen, an alkyl group, an aryl group, an aralkyl radical, a carboxyl group, and an alkoxy 
carbonyl group among a formula.) 

[01 54] It can mix and the monomer which has such a glycidyl group unit can obtain this glycidyl group content vinyl 
resin independent or by carrying out copolymerization to a vinyl system monomer with a well-known polymerization 
method. 

[01 55] the vinyl resin which has a glycidyl group — weight average molecular weight (Mw) — desirable — 2,000 
thru/or 100,000 — it is more preferably good 2,000 thru/or 50,000, and that it is 3,000 thru/or 40,000 still more 
preferably. When Mw is less than 2,000, even if molecular weight increases in the crosslinking reaction in binding 
resin, there may be much chain cutting in a kneading process, and the effectiveness to. offset-proof nature may 
decrease. When Mw exceeds 100,000, it may come to affect fixable. The thing of 0.05 thru/or 5.0 eq/kg has [ the 
vinyl resin which has a glycidyl group ] desirable epoxy value. 0. In the case of less than 05 eq/kg, crosslinking 
reaction cannot occur easily, there are few amounts of generation of the amount component of macromolecules or 
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THF insoluble matter, and the effectiveness to offset-proof nature decreases. 5. When exceeding 0 eq/kg, while 
crosslinking reaction becomes easy to occur, there is much chain cutting in a kneading process, and the 
effectiveness to offset-proof nature decreases. 

[01 56] Furthermore, in order to perform crosslinking reaction more effectively, as for this vinyl resin, it is desirable 
that THF insoluble matter is below 10 mass %, and also it is good that it is below 5 mass %. 
[0157] 1Eq of carboxyl groups in the vinyl resin with which the vinyl resin which has the glycidyl group of this 
invention has an acrylic acid or a methacrylic-acid unit — receiving — a glycidyl group — 0.01 thru/or 100.0Eq — 
desirable — 0.03 thru/or 10.0Eq — further — desirable — the mixing ratio of 0.05 thru/or 5.0Eq — being used at a 
rate is desirable. 

[01 58] When a glycidyl group is less than 0.01 Eq, the point constructing a bridge decreases in binding resin, and it is 
hard coming to be discovered of the effectiveness by crosslinking reaction, such as offset-proof nature. Moreover, if 
it exceeds 1 0OEq, while crosslinking reaction becomes easy to occur, the effect on development nature may come 
out of it 

[0159] It asks for the epoxy value of glycidyl group content vinyl resin by the following approaches. 
, [01 60] <Measurement of epoxy value> basic operation is JIS. It applies to K-7236. 
"(1) Weigh 0.5-2.0 (g) precisely for a sample, and set weight of binding resin to W (g). 

(2) Pay a sample to the beaker of 300 (ml) and dissolve in chloroform 10ml and 20ml of acetic acids. 

(3) Add 10ml of tetra ethyl ammonium bromide acetic-acid solutions to this solution. 

(4) Titrate using potentiometric titration equipment using the perchloric acid acetic-acid solution of 0.1 mol/l. (For 
example, automatic titration of ** can be used using potentiometric titration equipment AT-400 (win workstation) 
and the ABP-410 electric buret by Kyoto electronic incorporated company.) 

(5) Set the amount of the perchloric acid acetic-acid solution used at this time to S (ml), measure a blank to 
coincidence and set the amount of the perchloric acid acetic-acid solution used at this time to B (ml). 

(6) Calculate epoxy value by the degree type, f is the factor of a perchloric acid acetic-acid solution. 

[0161] Epoxy value (eq/kg) =0.1xfx(S-B)/W [0162] In the vinyl resin which has an acrylic acid or a methacrylic-acid 
unit, and a glycidyl group, as for number average molecular weight, 1,000 thru/or 40,000 are desirable in order to 
attain fixable [ good ]. Moreover, as for weight average molecular weight, 10,000 thru/or 1,000,000 are desirable in 
order to attain good offset-proof nature and BUROKKUNGU-proof nature. Target resin is obtained by introducing 
the acid number and epoxy value like the above-mentioned to resin with such molecular weight In this vinyl resin, in 
order to improve the dispersibility of a toner component, it is desirable that THF insoluble matter is below 10 mass 
%, and also it is good that it is below 5 mass %. 

[01 63] The toner of this invention has caused crosslinking reaction in the acrylic acid used as a binding resinous 
principle and the kneading process [ in / in the carboxyl group and glycidyl group of a methacrylic-acid unit / the 
production process of binding resin or a toner ], and the so-called heating process. In the reaction, the iron azo 
compound is working effectively as a labile factor. This cross-linking component is working advantageously to 
improvement in offset-proof nature, development nature, and endurance. 

[01 64] The following [ monomer / which carries out copolymerization to an acrylic acid or a methacrylic-acid unit 
content monomer, and a glycidyl group content monomer / vinyl ] are mentioned. 

[01 65] For example, styrene; o-methyl styrene, m-methyl styrene, p-methyl styrene, p-methoxy styrene, p-phenyl 
styrene, p-KURORU styrene, 3, 4-dichloro styrene, p-ethyl styrene, 2, 4-dimethyl styrene, p-n-butyl styrene, p- 
tert-butyl styrene, p-n-hexyl styrene, The styrene derivative like p-n-octyl styrene, p-n-nonyl styrene, p-n- 
DESHIRU styrene, and p-n-dodecyl styrene; Ethylene, The ethylene partial saturation monoolefins like a propylene, 
a butylene, and an isobutylene; A butadiene, The partial saturation polyenes like an isoprene; A vinyl chloride, a 
vinylidene chloride, The halogenation vinyl like vinyl bromide and vinyl fluoride; Vinyl acetate, propionic-acid vinyl, 
The vinyl ester like BENZOE acid vinyl; A methyl methacrylate, ethyl methacrylate, Methacrylic-acid propyl, n-butyl 
methacrylate, methacrylic-acid isobutyl, N-octyl methacrylate, methacrylic-acid dodecyl, a methacrylic acid (2- 
ethylhexyl), Stearyl methacrylate, methacrylic-acid phenyl, dimethylaminoethyl methacrylate, alpha-methylene 
aliphatic series monocarboxylic acid ester like diethylaminoethyl methacrylate; A methyl acrylate, An ethyl acrylate, 
acrylic-acid n-butyl, isobutyl acrylate, Acrylic-acid propyl, acrylic-acid n-octyl, acrylic-acid dodecyl, An acrylic acid 
(2-ethylhexyl), acrylic-acid stearyl, an acrylic acid (2-KURORU ethyl), The acrylic ester like acrylic-acid phenyl; 
Vinyl methyl ether, The vinyl ether like vinyl ethyl ether and the vinyl isobutyl ether A vinyl methyl ketone, The vinyl 
ketones;N-vinyl pyrrole like a vinyl hexyl ketone and a methyl isopropenyl ketone, N-vinylcarbazole, N-vinyl indole, 
and the N-vinyl compound; vinyl naphthalene like N-vinyl pyrrolidone; the acrylic-acid derivative or methacrylic-acid 
derivative like acrylonitrile, a methacrylonitrile, and acrylamide is mentioned. These vinyl system monomers mix 
independent or two monomers or more, and are used. 

[01 66] Combination of a monomer which serves as a styrene system copolymer and a styrene-acrylic copolymer 

also in these is desirable, and it is desirable to contain a styrene system copolymer component or a styrene-acrylic 

copolymer component more than 60 mass % at least in this case in respect of fixable or miscibility. 

[01 67] As binding resin used for the toner of this invention, use of the following polymer in addition to this is also 

possible. 

[0168] For example, polystyrene, Polly p-KURORU styrene, the styrene like polyvinyl toluene, and the single polymer 
of the substitution product; A styrene-p-KURORU styrene copolymer, A styrene-vinyltoluene copolymer, a styrene- 
vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic ester copolymer, A styrene- 
alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ether 
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copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene 
copolymer, A styrene-isoprene copolymer, the styrene system copolymer like a styrene-acrylonitrile-indene 
copolymer; A polyvinyl chloride, Phenol resin, natural denaturation phenol resin, natural resin denaturation maleic 
resin, Acrylic resin, methacrylic resin, polyvinyl acetate, silicone resin, polyester resin, polyurethane, polyamide resin, 
furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene. resin, cumarone indene resin, and petroleum 
system resin can be used. 

[0169] all the monomer 100 mass sections from which the above acrylic acids or methacrylic-acid unit content 
monomers constitute binding resin — receiving — 0.1 - 50 mass section — desirable — 0.1 - 30 mass section — 
what is necessary is just to carry out 0.2-15 mass section addition more preferably 

[0170] In applying the toner of this invention to magnetic monocomponent toner, the magnetic substance contains 
in this toner. What the alloy of a metal like ferrous-oxide; iron, such as magnetite, maghemite, and a ferrite, cobalt, 
metals like nickel or these metals, aluminum and cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium, a 
bismuth, cadmium, calcium, manganese, a selenium, titanium, a tungsten, and vanadium as the magnetic substance 
used in this invention and its mixture are used, and contains a non-iron element in the magnetic-substance front 
face or interior is desirable. 

[0171] Magnetic oxides of iron, such as magnetite in which the magnetic substance used for this invention contains 
a different-species element (elements other than iron and oxygen), maghemite, and a ferrite, and the mixture of 
those are used preferably. In this invention, these magnetic oxides of iron also play a role of a coloring agent at the 
same time they give good electrification nature and magnetic properties to a toner. 

[0172] Also especially in the above-mentioned magnetic oxide of iron, a lithium, beryllium, boron, magnesium, 
Aluminum, silicon, Lynn, sulfur, germanium, titanium, a zirconium, Tin, lead, zinc, calcium, barium, a scandium, 
vanadium, Chromium, manganese, cobalt, copper, nickel, a gallium, an indium, It is desirable that it is a magnetic 
oxide of iron containing at least one or more elements chosen from silver, palladium, gold, platinum, a tungsten, 
molybdenum, niobium, an osmium, strontium, an yttrium, a technetium, a ruthenium, a rhodium, and a bismuth. A 
lithium, beryllium, boron, magnesium, aluminum, silicon, Lynn, germanium, a zirconium, tin, sulfur, calcium, a scandium, 
titanium, vanadium, chromium, manganese, cobalt, nickel, copper, zinc, and a gallium are especially desirable. It is a 
magnetic oxide of iron containing the element most preferably chosen from the group who consists of magnesium, 
aluminum, silicon, Lynn, and sulfur as a different-species element. These elements may be incorporated in an iron- 
oxide crystal lattice, may be incorporated in the iron oxide as an oxide, and may exist in a front face as an oxide or 
a hydroxide. Moreover, it is the desirable gestalt which is contained as an oxide. 

[0173] These elements can make the salt of each element intermingled in the iron salt water solution of a magnetic- 
substance generate time, and can be incorporated in a particle by carrying out pH adjustment. Moreover, a particle 
front face can be deposited by adding pH adjustment of the liquid of the shape of a slurry containing a magnetic- 
substance particle, or the salt of each element and carrying out pH adjustment after magnetic-substance particle 
generation. 

[0174] The magnetic substance which has these elements has good familiarity to binding resin, and its dispersibility 
is very good. Furthermore, the goodness of this dispersibility can improve the dispersibility of the azo iron compound 
used by this invention, and can fully demonstrate the effectiveness of the azo iron compound of this invention, the 
magnetic substance works as distributed media, the goodness of the dispersibility of the magnetic substance gives 
distribution of an azo iron compound, and the dispersibility of an azo iron compound is raised. Moreover, these 
magnetic substance adsorbs a water molecule and the azo iron compound has the effectiveness which make 
emphasis easy to demonstrate in electrification by the water molecule. 

[01 75] Moreover, as for these magnetic substance, particle size distribution can stabilize the electrification nature 
of a toner at the dispersibility and the interval to the inside of a set and its binding resin. Moreover, minor diameter- 
ization of toner particle size is progressing, even when weighted mean particle size is 2.5-10 micrometers, 
electrification homogeneity is promoted, coherent [ of a toner ] is mitigated and development nature, such as 
improvement in image concentration and an improvement of fogging, improves in recent years. Especially, in the 
toner whose weighted mean particle size is 2.5-6.0 micrometers, the effectiveness is remarkable and a very high 
definition image is obtained. More enough [ an image / be / it / 2.5 micrometers or more ] concentration is obtained, 
and weighted mean particle size is desirable. On the other hand, if diameter-ization of a granule of a toner 
progresses, it will become easy to produce isolation of an azo iron compound, but the toner of this invention stops 
being influenced of sleeve contamination easily, even if some azo iron compounds exist, since it excels in 
electrification homogeneity. Weighted mean particle size is desirable and a magnetic toner has good 2.5-10 
micrometers (preferably 2.5-6.0 micrometers). Also in the case of a nonmagnetic toner, weighted mean particle size 
has good 2.5-10 micrometers (preferably 2.5-6.0 micrometers). 

[01 76] Although weighted mean particle size of a toner and measurement of particle size distribution can be 
performed using the Coulter counter method, it is possible to use a coal tar multi-sizer (coal tar company make), for 
example. The electrolytic solution prepares a NaCI water solution 1% using the 1st class sodium chloride. For 
example, ISOTON R— II (made in coal tar scientific Japan) can be used. As a measuring method, 0.1 -5ml (preferably 
alkylbenzene sulfonate) of surface active agents is added as a dispersant into 100- 150ml of said electrolysis water 
solutions, and 2-20mg of test portions is added further. It computes a volume integral cloth and number distribution 
by the electrolytic solution which suspended the sample performing distributed processing for about 1 - 3 minutes 
with an ultrasonic distribution vessel, and measuring the volume of a toner particle 2.00 micrometers or more, and 
the number with said measuring device, using 100-micrometer aperture as an aperture. And the weighted mean 
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particle size (D4) of the weight criteria searched for from the volume integral cloth concerning this invention is 
computed. 

[0177] As a channel, 13 less than 2.00-2.52 micrometers; less than 2.52-3.17 micrometers; less than 3.17-4.00 
micrometers; less than 4.00-5.04 micrometers; less than 5.04-6.35 micrometers; less than 6.35-8.00 micrometers; 
less than 8.00-10.08 micrometers; less than 10.08-12.70 micrometers; less than 12.70-16.00 micrometers; less than 
16.00-20.20 micrometers; less than 20.20-25.40 micrometers; less than 25.40-32.00 micrometers; less than 32.00- 
40.30 micrometers channels are used. 

[01 78] As for the content of the different-species element contained in the magnetic oxide of iron in this invention, 
it is desirable that it is 0.05 to 10 mass % on the basis of a magnetic oxide of iron. Furthermore, it is 0.1 to 7 mass % 
preferably, and they are 0.2 to 5 mass %, and further 0.3 to 4 mass % especially preferably. When there is too less 
content of a different-species element than the above-mentioned range, good dispersibility and electrification 
homogeneity become the content effectiveness of these elements is hot acquired and is hard to be acquired. 
Moreover, when there are too more contents of a different-species element than the above-mentioned range, 
emission of a charge increases, the lack of electrification is produced, image concentration may become low or 
fogging may increase. 

[0179] Moreover, in content distribution of these different-species element, what exists on the surface of the 
magnetic substance is desirable. For example, it is desirable that the rate of the dissolution of a different-species 
element in case the rate of the dissolution of the iron element of an iron oxide is 20% is 20 - 100% of the abundance 
of all different-species elements. Further 25 - 100% is good, and especially 30 - 100% is desirable. By making 
[ many ] surface abundance of a different-species element, a dispersion effect and an electric spreading effect can 
be raised more. 

[0180] 0.05-1.0 micrometers has desirable number mean particle diameter, and these magnetic substance has a 
further 0.1-0.5-micrometer desirable thing. As for the magnetic substance, the thing of 2-40m2/g (preferably 4- 
20m2/g) is preferably used for a BET specific surface area. There is especially no limit in a configuration and the 
thing of the configuration of arbitration is used. As magnetic properties, that 1-100Am2/kg (preferably 2-20 
Am2/kg) and whose coercive force 10-200Am2/kg (preferably 70-100 Am2/kg) and residual magnetization are 1 - 
30 kA/m (preferably 2-15 kA/m) under magnetic field 795.8 kA/m for saturation magnetization is used preferably. 
These magnetic substance is preferably used in the 20 - 200 mass section to the binding resin 100 mass section. It 
is more preferably used in the 40 - 1 50 mass section. 

[0181] X-ray fluorescence equipment SYSTEM3080 (Rigaku Industrial [ Corp. ] Corp. make) is used for the amount 
of elements in a magnetic oxide of iron, and it is JIS. According to K01 1 9 X-ray-fluorescence general notices, it can 
measure by performing X-ray fluorescence. About element distribution, it is obtained from each element 
concentration at the time of a hydrochloric acid or each dissolution of as opposed to [ carry out the measurement 
quantum of the amount of elements while carrying out the fluoric acid dissolution with plasma emission 
spectrometry (ICP), and ] the concentration at the time of all ** of each element by asking for the rate of the 
dissolution. 

[01 82] Moreover, it can ask for the number pitch diameter of a magnetic oxide of iron by measuring with a digitizer 
etc. the photograph which carried out photomacrography with the transmission electron microscope. The magnetic 
properties of the magnetic substance are the values measured under external magnetic field 795.8 kA/m using 
"oscillating sample mold magnetometer VSM-3S-15" (Toei Industry make). According to a BET adsorption method, 
specific surface area makes nitrogen gas stick to the department front face of a trial using specific-surface-area 
measuring device auto soap 1 (Yuasa Ionics make), and computes specific surface area using a BET multipoint 
method. 

[0183] The toner of this invention may contain a wax. There is the following in the wax used for this invention. For 
example, they are paraffin wax and its derivative, a montan wax and its derivative, a micro crystallin wax and its 
derivative, the Fischer Tropsch wax and its derivative, a polyolefine wax and its derivative, carnauba wax, its 
derivative, etc. Oxide, a block copolymerization object with a vinyl system monomer, and a graft denaturation object 
are included in a derivative. 

[0184] As for these wax total contents, in the toner of this invention, it is effective for it to be used in 0.1 - 15 
mass section, and to use in 0.5 - 12 mass section preferably to the binding resin 100 mass section. Moreover, two 
or more waxes may be used together. 

[0185] The toner of this invention contains a coloring agent further. The pigment or color with arbitration besides 
the above-mentioned magnetic oxide of iron suitable as a coloring agent which can be used for the toner of this 
invention is mentioned. For example, as a pigment, there are carbon black, aniline black, acetylene black, naphthol 
yellow, Hansa yellow, a rhodamine lake, an alizarin lake, red ocher, a copper phthalocyanine blue, indanthrene blue, 
etc. in order that these may maintain the optical density of a fixing image — the need — sufficient amount uses — 
having — the binding resin 100 mass section — receiving — 0.1 - 20 mass section — the addition of 0.2 - 10 mass 
section is preferably good. Moreover, it is the same purpose and a color is used further, for example, an azo system 
color, an anthraquinone system color, a xanthene system color, and a methine system color — it is — the binding 
resin 100 mass section — receiving — 0.1 - 20 mass section — the addition of 0.3 - 10 mass section is preferably 
good. 

[0186] In this invention, it is desirable to ** the non-subtlety fine particles of a particle with a still finer particle size 
like a silica, an alumina, the inorganic oxide like titanium oxide, and carbon black and fluoride carbon outside to a 
toner particle. 
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[0187] When distributing a toner particle front face, since the direction used as a fine particle becomes high, fluid 
grant nature has [ a silica, an alumina, or titanium oxide pulverized coal ] it [ desirable ] What is set to 5~200nm as 
number mean particle diameter is at best still more desirable, and KMOOnm is good. As pulverized coal by which 
the thing of the range more than 30m2/g (especially 60-400m2/g) was desirable as parent pulverized coal, and 
surface treatment was carried out in the specific surface area by the nitrogen adsorption measured with the BET 
adsorption method, the thing of the range more than 20m2/g (especially 40-300m2/g) is desirable. 
[0188] To the toner particle 100 mass section, the dosage of such pulverized coal becomes suitable surface 
coverage, when 0.03-5 mass section addition is carried out. 

[0189] As whenever [ hydrophobing / of the non-subtlety fine particles used for this invention ], it is 50% or more 
which shows 30% or more of value with methanol WETTA kinky thread tea desirable still more preferably. As a 
hydrophobing processing agent, the silane compound and silicone oil which are a ** silicon finishing agent are 
desirable. 

[0190] For example, silane compounds, such as alkyl alkoxysilane, such as dimethyldimethoxysilane, 
trimethylethoxysilane, and butyltrimethoxysilane, a dimethyl dichloro silane and a trimethyl KURORU silane, an allyl 
compound dimethyl KURORU silane, hexamethyldisilazane, an allyl compound phenyl dichloro silane, a benzyl 
dimethyl KURORU silane, vinyltriethoxysilane, gamma-methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, a 
divinyl KURORU silane, and a dimethyl vinyl KURORU silane, can be used. 

[0191] It may mix with a carrier and the toner of this invention may be used as a two component developer. The 
resistance of a carrier is good to adjust the concavo-convex degree on the front face of a carrier, and the amount 
of the resin to cover, and to make it 106 - 1010 ohm-cm. 

[0192] As resin which covers a carrier front face, a styrene-acrylic ester copolymer, a styrene-methacrylic ester 
copolymer, an acrylic ester copolymer, a methacrylic ester copolymer, silicone resin, fluorine content resin, 
polyamide resin, ionomer resin, polyphenylene sulfide resin, or such mixture can be used. 

[0193] As a magnetic material of a carrier core, oxide, such as a ferrite, an iron overload mold ferrite, magnetite, and 
gamma-ferrous oxide, iron and cobalt, metals like nickel, or these alloys can be used. Moreover, as an element 
contained in these magnetic materials, iron, cobalt, nickel, aluminum, copper, lead, magnesium, tin, zinc, antimony, 
beryllium, a bismuth, calcium, manganese, a selenium, titanium, a tungsten, and vanadium are mentioned. 
[0194] Moreover, in order to raise the development nature of a toner, and endurance, it is also desirable to add the 
following inorganic fine particles. Silicon compounds, such as phosphoric-acid compound; silicon carbide, such as 
clay mineral; apatites [, such as a metal salt; kaolin, ], such as compound metallic-oxide; calcium carbonates, such 
as metallic-oxide; titanic-acid calcium, such as magnesium, zinc, aluminum, a cerium, cobalt, iron, a zirconium, 
chromium, manganese, strontium, tin, and antimony, titanic-acid magnesium, and strontium titanate, a magnesium 
carbonate, and aluminum carbonate, and silicon nitride; carbon powder, such as carbon black and graphite, is 
mentioned. Especially, a zinc oxide, an aluminum oxide, cobalt oxide, a manganese dioxide, strontium titanate, 
titanic-acid magnesium, etc. are desirable. 

[0195] Furthermore, the following lubricant powder can also be added to a toner. Fluororesins, such as Pori Fluor 
ethylene and polyvinylidene fluoride; fluorine compounds, such as fluoride carbon, are mentioned. 
[0196] After mixing enough a toner component which was mentioned above with the mixer of a ball mill and others 
as an approach of manufacturing the toner of this invention, the method of obtaining a toner is desirable by using 
the heat kneading machine like a hot calender roll kneader and an extruder, kneading, grinding mechanically after 
cooling solidification, and classifying a pulverized powder. How to make core material, shell material, or these both 
contain a predetermined ingredient in the so-called microcapsule toner which consists of the polymerization method 
toner manufacturing method; core material and the shell material which are made to carry out a polymerization and 
obtain a toner after mixing a predetermined ingredient to the monomer which should constitute binding resin and 
considering as em unification suspension otherwise; after distributing a component in a binding resin solution, the 
method of obtaining a toner is mentioned by carrying out spray drying. Furthermore, a desired additive and a desired 
toner particle can fully be mixed with the mixer like a Henschel mixer if needed, and the toner of this invention can 
be manufactured. 

[0197] As a mixer, for example, a Henschel mixer (Mitsui Mining Co., Ltd. make); super mixer (Kawata Mfg. make); 
RIBOKON (Okawara Mfg. Co., Ltd. make); NAUTA mixer, A turbulizer, a SAIKURO mix (Hosokawa Micron CORP. 
make); spiral pin mixer (product made from Pacific Ocean machine ** Co.); A rhe DIGE mixer (pine baud company 
make) is mentioned, as a kneading machine — KRC kneader (Kurimoto, Ltd. make); Bus KO - kneader (product made 
from Buss);TEM die pressing appearance machine (Toshiba Machine Co., Ltd. make);TEX 2 shaft kneading machine 
(Japan Steel Works, Ltd. make) ;P CM kneading-machine (Ikegai place company make); — 3 roll mills — A mixing roll 
mill, a kneader (the Inoue factory company make); A knee DEKKUSU (Mitsui Mining Co., Ltd. make);MS type 
pressurized kneader, A Banbury mixer (Kobe Steel, Ltd. make) is mentioned. NIDARUDA (the Moriyama factory 
company make); as a grinder A counter jet mill, micron jet, an INOMAIZA (Hosokawa Micron CORP. make);IDS mold 
mill, A PJM jet pulverizer A turbo mill (turbo industrial company make) is mentioned. (Japanese pneumatic industrial 
company make); cross jet mill (Kurimoto, Ltd. make); — Ur Max (Nisso Engineering Co., Ltd. make); — SK Jet Ore 
Mill (Seishin Enterprise make); — KURIPU TRON (Kawasaki Heavy Industries, Ltd. make); — As a classifier, a 
KURASSHIRU, Micron Classy fire, and SUPEDIKKUKURASHI fire (Seishin Enterprise make); turbo KURASSHI fire 
(Nissin engineering company make); micron separator, TABOPU REXX (ATP), a TSP separator (Hosokawa Micron 
CORP. make); Elbow jet (Nittetsu Mining Co., Ltd. make), Dispersion separator (Japanese pneumatic industrial 
company make); as sieve equipment used in order to mention YM micro cut (the Yasukawa business-affairs 
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company make) and to screen coarse grain etc. Ultrasonic (Koei Sangyo CO., LTD. make); A REZONA sheave, 
gyroscope shifter (TOKUJU CO., LTD.); — BAIBURA sonic system (Dalton Corp. make); SONIKURIN(Sintokogio, Ltd. 
make); — turbo screener (turbo industrial company make); — micro shifter (Makino industrial company make); — a 
circular oscillating sieve etc. is mentioned. 
[0198] 

[Example] Although an example is given to below and this invention is more concretely explained to it, this does not 

limit this invention at all. Moreover, the "section" means the "mass section" among an example. 

[0199] 

The <example C-1 of manufacture of the amount component of giant molecules>, and styrene The 78.5 mass 
sections and acrylic-acid n-butyl 20 mass sections and methacrylic acid 1.5 mass sections, 2, and 2-screw (4 and 
4-G t-butylperoxycyclohexyl) 

Propane After nitrogen's having fully permuted the inside of a container and carrying out a temperature up to 1 20 
degrees C, agitating the xylene 200 mass section for 1.0 mass sections above-mentioned each component within 4 
opening flask, it was dropped over 4 hours. Furthermore, the polymerization was completed under xylene reflux. 
Thus, the obtained resin is set to C-1. 

[0200] In the example C-1 of the <example C-2 of manufacture of amount component of giant molecules> 
manufacture, resin C-2 was obtained like the example C-1 of manufacture except having changed into the styrene 
75 mass section, acrylic-acid n-butyl 23 mass section, maleic-acid monobutyl 2 mass section, 2, and 2-screw (4 
and 4-G t-butylperoxycyclohexyl) propane 0.6 mass section. 

[0201] It sets for the example C-1 of the <example C-3 of manufacture of amount component of giant molecules> 
manufacture, and is styrene 80 mass section, acrylic-acid n-butyl 19 mass section, methacrylic-acid 1 mass 
section, 1, and 1-G tert-butyl peroxide. - It changed into the 3, 3, and 5-trimethyl cyclohexane 2 mass section, and 
resin C-3 was obtained like the example C-1 of manufacture except having changed the temperature in a flask into 
130 degrees C. 

[0202] In the example C-1 of the <example C-4 of manufacture of amount component of giant molecules> 
manufacture, resin C-4 was obtained like the example C-1 of manufacture except having changed into the styrene 
80 mass section, acrylic-acid n-butyl 20 mass section, 2, and 2-screw (4 and 4-G t-butylperoxycyclohexyl) propane 
1 mass section. 

[0203] In the example C-1 of the <example C-5 of manufacture of amount component of giant molecules> 
manufacture, resin C-5 was obtained like the example C-1 of manufacture except having changed into the styrene 
72 mass section, acrylic-acid n-butyl 18 mass section, methacrylic-acid 10 mass section, 2, and 2-screw (4 and 4- 
G t-butylperoxycyclohexyl) propane 1 mass section. 

[0204] In the example C-1 of the <exampie C-6 of manufacture of amount component of giant molecules> 
manufacture, resin C-6 was obtained like the example C-1 of manufacture except having changed into the styrene 
81.8 mass section, acrylic-acid n-butyl 18 mass section, maleic-acid monobutyl 0.2 mass section, 2, and 2-screw (4 
and 4-G t-butylperoxycyclohexyl) propane 1 mass section. 

[0205] In the example C-1 of the <example C-7 of manufacture of amount component of giant molecules> 
manufacture, it changed into the styrene 80 mass section, acrylic-acid n-butyl 1 9 mass section, methacrylic-acid 1 
mass section, 1, and 1-G t-butylperoxycyclohexane 0.2 mass section, and resin C-7 was obtained like the example 
C-1 of manufacture except having changed the temperature in a flask into 110 degrees C. 
[0206] 

The <example A-1 of manufacture of an acrylic acid and methacrylic-acid unit content vinyl resin>, and the amount 
component resin C-1 of macromolecules 25 mass sections and styrene The 60.2 mass sections and acrylic-acid n- 
butyl 14 mass sections and a methacrylic acid The 0.8 mass section and di-t-butyl peroxide It was dropped into the 
xylene 200 mass section among the 2 mass sections above-mentioned ingredients, having applied [the monomer 
and ] them for 4 hours. Furthermore, the polymerization was completed under xylene reflux, the polymerization 
solution of C-1 was added so that a resinous principle might become an equivalent for 25 maps sections, and 
distillation removal of the solvent was carried out under reduced pressure. Thus, the obtained resin is set to A-1. 
[0207] In the example A-1 of the <example A-2 of manufacture of acrylic-acid and methacrylic-acid unit content 
vinyl resin> manufacture, resin A-2 was obtained like the, example A-1 of manufacture except having changed the 
amount component resin C-2 of giant molecules into 25 mass sections, the styrene 59.8 mass section, the acrylic- 
acid n-butyl 15 mass section, the methacrylic-acid 0.2 mass section, and the di-t-butyl peroxide 0.7 mass section. 
[0208] In the example A-1 of the <example A-3 of manufacture of acrylic-acid and methacrylic-acid unit content 
vinyl resin> manufacture, resin A-3 was obtained like the example A-1 of manufacture except having changed the 
amount component resin C-3 of giant molecules into 25 mass sections, the styrene 68 mass section, the acrylic- 
acid n-butyl 6 mass section, the methacrylic-acid 1 mass section, and the di-t-butyl peroxide 6 mass section. 
[0209] In the example A-1 of the <example A-4 of manufacture of acrylic-acid and methacrylic-acid unit content 
vinyl resin> manufacture, resin A-4 was obtained like the example A-1 of manufacture except having changed the 
amount component resin C-4 of giant molecules into 25 mass sections, the styrene 61 mass section, the acrylic- 
acid n-butyl 14 mass section, and the dirt-butyl peroxide 2.4 mass section. 

[0210] In the example A-1 of the <example A-5 of manufacture of acrylic-acid and methacrylic-acid unit content 
vinyl resin> manufacture, resin A-5 was obtained like the example A-1 of manufacture except having changed the 
amount component resin C-5 of giant molecules into 25 mass sections, the styrene 58 mass section, the acrylic- 
acid n-butyl 14 mass section, the methacrylic-acid 3 mass section, and the di-t-butyl peroxide 2.4 mass section. 
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[021 1] In the example A-1 of the <example A-6 of manufacture of acrylic-acid and methacrylic-acid unit content 
vinyl resin> manufacture, resin A-6 was obtained like the example A-1 of manufacture except having changed the 
amount component resin C-6 of giant molecules into 50 mass sections, the styrene 42 mass section, the acrylic- 
acid n-butyl 8 mass section, and the di-t-butyl peroxide 2 mass section. 

[0212] In the example A-1 of the <example A-7 of manufacture of acrylic-acid and methacrylic-acid unit content 
vinyl resin> manufacture, resin A-7 was obtained like the example A-1 of manufacture except having changed the 
amount component resin C-7 of giant molecules into 25 mass sections, the styrene 59 mass section, the acrylic- 
acid n-butyl 15 mass section, the methacrylic-acid 1 mass section, and the di-t-butyl peroxide 0.5 mass section. 
[0213] 

The <example B-1 of manufacture of glycidyl group content vinyl resin> t and styrene 75 mass sections and acrylic- 
acid n-butyl 18 mass sections and glycidyl methacrylate Seven mass sections and di-t-butyl peroxide After 
nitrogen's having fully permuted the inside of a container and carrying out a temperature up to 120 degrees C, 
agitating the xylene 200 mass section for 5 mass sections above-mentioned each component within 4 opening flask, 
it was dropped over 4 hours. Furthermore, the polymerization was completed under after xylene reflux and 
distillation removal of the solvent was carried out under reduced pressure. Thus, the obtained resin is set to B-1. 
[0214] In the example B-1 of the <example B-2 of manufacture of glycidyl group content vinyl resin> manufacture, 
resin B-2 was obtained like the example B-1 of manufacture except having changed into the styrene 75.7 mass 
section, the acrylic-acid n-butyl 20 mass section, the glycidyl methacrylate 4.3 mass section, and the di-t-butyl 
peroxide 1 mass section. 

[0215] In the example B-1 of the <example B-3 of manufacture of glycidyl group content vinyl resin> manufacture, 
resin B-3 was obtained like the example B-1 of manufacture except having changed into the styrene 75.7 mass 
section, the acrylic-acid n-butyl 20 mass section, the glycidyl methacrylate 4.3 mass section, and the di-t-butyl 
peroxide 10 mass section. 

[0216] In the example B-1 of the <example B-4 of manufacture of glycidyl group content vinyl resiri> manufacture, 
resin B-4 was obtained like the example B-1 of manufacture except having changed into the styrene 60 mass 
section, the acrylic-acid n-butyl 20 mass section, the glycidyl methacrylate 20 mass section, and the di-t-butyl 
peroxide 5 mass section. 

[0217] The monoazo compound compounded by the general diazo coupling reaction of a <example 1 of azo iron 
compound manufacture> 4-chloro-2-aminophenol and 6-t-octyl-2-naphthol was added to N.N-dimethylformamide 
°(DMF), and was agitated. The sodium carbonate was added to this solution, the temperature up was carried out to 
70 degrees C, iron(II) sulfate and 7 hydrate was added, and it was made to react for 5 hours. After making it cool 
radiationally to a room temperature after that, after separating the product which deposited and carrying out [ be / 
it / under / isopropanol / adding ] the heating dissolution at 70 degrees C, it cooled radiationally to the room 
temperature, and the azo iron compound was crystallized. Made it distribute, and filter and rinse this reaction 
mixture, water was made to dry it, and the azo iron compound (I) expressed with the following type was obtained. 
The degree of crystallinity of an azo iron compound (I) was 98.0%. 
[0218] The X diffraction spectrum of an azo iron compound (I) is shown in drawing 1 . 
[0219] 

[Formula 21] 

H 3 C./ CH3 
C ^CH 3 



Na + ( I ) 




[0220] In the example 1 of the <example 2 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (II) expressed with the following formula (II) using the same approach as the example 1 of azo 
iron compound manufacture was obtained except having used the 4-t-pentyl-2-aminophenol for the raw material. 
The degree of crystallinity of an azo iron compound (II) was 97.2%. 
[0221] 
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[Formula 22] 




[0222] In the example 1 of the <example 3 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (HI) expressed with the following formula (III) using the same approach as the example 1 of azo 
iron compound manufacture was obtained except having used 2-aminophenol and potassium carbonate for the raw 
material. The degree of crystallinity of an azo iron compound (III) was 96.8%. 
[0223] 

[Formula 23] 




(III) 



[0224] In the example 1 of the <example 4 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (IV) expressed with the following formula (IV) using the same approach as the example 1 of azo 
iron compound manufacture was obtained except having used 6-t-butyl-2-naphthol and potassium carbonate for 
the raw material. The degree of crystallinity of an azo iron compound (IV) was 95.8%. 
[0225] 

[Formula 24] 
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[0226] In the example 1 of the <example 5 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (V) expressed with the following formula (V) using the same approach as the example 1 of azo 
iron compound manufacture was obtained except having used 6-methyl-2-naphthol for the raw material. The degree 



of crystallinity of an azo iron compound (V) was 83.0%. 
[0227] 

[Formula 25] 




(V) 



[0228] In the example 1 of the <example 6 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (VI) expressed with the following formula (VI) using the same approach as the example 1 of azo 
iron compound manufacture was obtained except having used 3-n-butyl 2-naphthol for the raw material. The degree 
of crystallinity of an azo iron compound (VI) was 84.8%. 
[0229] 

[Formula 26] 




[0230] In the example 1 of the <example 7 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (VII) expressed with the following formula (VII) using the same approach as the example 1 of azo 
iron compound manufacture was obtained except having used 2-naphthol and a 4-methyl-2-aminophenol for the 
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raw material. The degree of crystallinity of an azo iron compound (VII) was 72.2%. 
[0231] 

[Formula 27] 




(VII) 



[0232] In the example 1 of the <example 8 of azo iron compound manufacture> azo iron compound manufacture, the 
azo iron compound (VIII) which metalizes the above-mentioned compound 38 according to the approach of the 
example 1 of azo iron compound manufacture, and is expressed with the following formula (VIII) was obtained. The 
additive was adjusted and it was made counter ion at the mixture of the following ion. The degree of crystallinity of 
an azo iron compound (VIII) was 95.6%. 
[0233] 

[Formula 28] 




(VIII) 



[0234] In the example 1 of the <example 9 of azo chromium compound manufacture> azo iron compound 
manufacture, the azo chromium compound (IX) expressed with the following formula (IX) using the same approach as 
the example 1 of azo iron compound manufacture was obtained except having used 2-naphthol, a 4-t-pentyl-2- 
aminophenol, and formic acid chromium (III). The degree of crystallinity of an azo chromium compound (IX) was 
90.7%. 
[0235] 

[Formula 29] 
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C 2 H 5 




(IX) 



[0236] In the example 1 of the <example 10 of azo iron compound manufacture> azo iron compound manufacture, 
the azo iron compound (X) expressed with the following formula (X) using the same approach as the example 1 of 
azo iron compound manufacture was obtained except having used 2-naphthol for the raw material. The degree of 
crystallinity of an azo iron compound (X) was 89.6%. 
[0237] 

[Formula 30] . 




Na 



(X) 



[0238] In the example 7 of the <example 1 1 of azo iron compound manufacture> azo iron compound manufacture, 
made it distribute, and filter and rinse the reaction mixture in the inside of N.N-dimethylformamide (DMF), water was 
made to dry it, without performing the crystallization process in the inside of isopropanol, and the amorphous-like 
azo iron compound (XI) was obtained. The degree of crystallinity of an azo iron compound (XI) was 1 3.8%. 
[0239] 
[Table 1] 
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[0240] 
[Table 2] 
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[0241] In generation of a <exampie of magnetic-substance manufacture> magnetic oxide of iron, magnetic- 
substance a-c shown in Table 3 was obtained by changing the class and addition of a salt of an element to add, and 
adjusting pH further. In addition, the amount of the content element in Table 3 is mass % on the basis of a magnetic 
oxide of iron. 



[0242] 
[Table 3] 
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[0243] The glycidyl group content vinyl resin (resin B-1) 5 mass section obtained in the acrylic-acid and 
methacrylic-acid unit content vinyl resin (resin A-1) 95 mass section and the example B-1 of manufacture which 
were acquired in the example A-1 of [example 1] manufacture was kneaded at 200 degrees C after mixing with the 
Henschel mixer at the 2 shaft kneading extruder, cooling grinding was carried out, and binding resin 1 was obtained. 
[0244] 

- The above-mentioned binding resin 1 The 100 mass sections and magnetite 90 mass sections and polyethylene 
wax Four mass sections and iron azo compound (I) After fully front-mixing the 2 mass sections above-mentioned 
ingredient with a Henschel mixer, melting kneading was carried out with the 2 shaft kneading extruder set as 150 
degrees C. After cooling the obtained kneading object and carrying out coarse grinding by the cutter mill, it 
pulverized using the pulverizer using a jet stream, and the obtained pulverizing object was further classified with the 
pneumatic elutriation machine, and classification pulverized coal (toner particle) with a weight mean diameter of 8.0 
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micrometers was obtained. Compared with that to which the obtained classification pulverized coal has not added 
glycidyl group content vinyl resin (B-1), the rise of the melt viscosity at the time of melting kneading was seen, and 
it checked carrying out crosslinking reaction. Furthermore, the bridge formation component generated by the 
reaction of a carboxyl group and a glycidyl group, and THF insoluble matter generated by toner-ization. 
[0245] Hexamethyldisilazane treatment was carried out to this magnetic toner particle 100 mass section, the 
hydrophobic silica pulverized coal (BET120m2/g) 1.2 mass section which subsequently performed dimethyl silicone 
oil processing was mixed with the Henschel mixer, and the sieve negative electrification nature magnetism toner 1 
was prepared in the mesh of 100 micrometers of openings. The physical properties of this toner were shown in 
Table 4. 

[0246] Measurement of the molecular weight distribution in GPC of the obtained toner 1, a weight mean diameter, 
and the acid number was performed. The molecular weight distribution in GPC were measured on condition that the 
following. 

[0247] In the 40-degree C heat chamber, the column was stabilized and the tetrahydro furan (THF) was measured 
as a solvent in the column in this temperature by doing about 100microl impregnation of a sink and the THF solution 
of a sample by the rate of flow Iml/m. In the determination of molecular weight of a sample The molecular weight 
distribution which a sample has By several sorts of mono dispersion polystyrene standard samples (F-850 by 
TOSOH CORP., F-80, F-4, A-2500, F-450, F-40, F-2, A-1000, F-288, F-20, F-1, A-500, F-128, F-10, A-5000) It 
computed from the relation of the opposite numeric value of a calibration curve and the number of counts which 
were created. RI (refractive index) detector was used for the detector. As a column, shodexGPCKF-801 by Showa 
Denko K.K. and the thing which combined 802, 803, 804, and 805,806,807,800P were used. 

[0248] The sample for GPC measurement is the following, and was made and produced. After putting the toner into 
THF and leaving it for several hours, you could shake enough, and it mixed (until the coalescence object of a toner 
was lost), and was left for further 12 hours or more. It was made for the neglect time amount of the toner to the 
inside of THF to turn into 24 hours or more at this time. Then, what passed the sample processing filter (my SHORI 
disk H-25-5 TOSOH CORP. make) was made into the test portion of GPC. Sample concentration was adjusted so 
that a resinous principle might become in ml and 0.1 mg /. 

[0249] The acid number and the weight mean diameter of a toner were measured using the approach described in 
the gestalt of implementation of invention, and the same approach. 

[0250] Toner physical properties are shown in Table 4. It passed through the 100 mass sections and the 
hydrophobic silica pulverized coal 1.2 mass section, this toner 1 was mixed by the NSHIERU mixer, and the 
developer was prepared. 

[0251] Next, the approach that this prepared developer is shown below estimated. An evaluation result is shown in 
Table 5. 

[0252] (It **** and examines) The above-mentioned toner was put into the process cartridge, and the laser beam 
printer LasarJet4100 made from Hewlett Packard was used. This process speed was 140 mm/sec. 
[0253] An example of the process cartridge which can be used for this invention at drawing 2 is shown, drawing 2 — 
setting — 1 — a developer and 2 — a toner bottle and 3 — an electrostatic drum-like latent-image supporter 
(photo conductor drum) and 6 — a development sleeve and 7 — a cleaning blade and 8 — in the elastic blade as 
toner thickness specification-part material, and 9, a cleaner and 15 show a magnet and, as for blade supporter 
material and 13, 18 shows a process cartridge, as for a toner and 14. 

[0254] It examined by having ****(ed) by the above-mentioned setups under (32.5 degrees C, 80% of relative 
humidity) (15 degrees C, 10% of relative humidity) the high-humidity /temperature environment and the low- 
humidity/temperature environment (image formation trial), and the obtained image was evaluated about the following 
item. The printing mode was set to 2 sheet / 20sec. 

[0255] (1) 10000 sheets were printed out in the image concentration usual regular paper for copying machines (75 
g/m2), and image concentration at the time of print initiation and termination was evaluated. In addition, image 
concentration measured relative concentration [ as opposed to the print-out image of the white part of 0.00 in 
manuscript concentration ] using the "Macbeth reflection density meter" (made in Macbeth). 
[0256] (2) 10000 sheets were printed out in the fogging usual regular paper for copying machines (75 g/m2), and 
fogging at the time of print initiation and termination was evaluated. Fogging was computed from the comparison 
with the whiteness degree of the transfer paper measured in RIFUREKUTO meter (Tokyo Denshoku Co., Ltd. make), 
and the whiteness degree of the transfer paper after printing solid white. There is so little fogging that a numeric 
value is low. 

[0257] (3) It set up so that it might **** 1000 sheets using the toner consumption above-mentioned **** testing 
machine in an ordinary temperature normal-relative-humidity environment (23 degrees C, 60%RH) and latent-image 
Rhine width of face might be set to about 420 micrometers by the 10-dot striping pattern of 600dpi the back, and 
5000 images of 4% of rates of printing were outputted to A4 size paper, and consumption was calculated from 
change of the amount of toners in a development counter. Furthermore the solid black image was outputted and the 
image concentration at this time was checked. 

[0258] (Low-temperature fixable one, elevated-temperature-proof offset nature) The above-mentioned toner was 
put into the process cartridge, and the laser beam printer LasarJet4100 made from Hewlett Packard was used. This 
process speed was 140 mm/sec. Furthermore, except converting so that the skin temperature of the heating roller 
of a heating pressurization roller fixing assembly can be changed from the outside to 1 20-250 degrees C, the same 
conditions as the equipment which the **** ****(ed) and was used by the trial were set up. The image sample was 
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printed out under (25 degrees C, 60% of relative humidity) the ordinary temperature normal-relative-humidity 
environment making the laying temperature on this front face of a heating roller change into 5-degree-C unit 
[0259] (4) Rubbing of the fixing image was carried out in gentle thin paper, applying the load of 4.9kPa(s) (50 g/cm2) 
to the test paper after print-out termination of the low-temperature fixable above-mentioned image sample, and it 
evaluated by making into fixing initiation temperature the minimum temperature whose decreasing rate (%) of the 
image concentration in rubbing order is 10% or less. In addition, the test paper used the severe regular paper for 
copying machines (90 g/m2) for fixable. 

[0260] (5) The sample image of about 5% of elevated-temperature-proof offset nature image side moments was 
printed out and extent of the dirt on an image estimated elevated-temperature-proof offset nature. The maximum 
temperature which the dirt on an image does not generate was shown in Table 5 as the elevated-temperature offset 
free starting point. In addition, the regular paper for copying machines (60 g/m2) which offset tends to generate as 
the test paper was used. 

[0261] (6) Evaluation of spilling is spilling evaluation with the detailed thin line in connection with the image quality of 
a graphical image, and is [ be / it / under / spilling evaluation level this example / setting ] spilling evaluation in 
1 00-micrometer Rhine which is easier to scatter rather than spilling in alphabetic character Rhine. The evaluation 
rank criteria are as follows. 
A: There is no spilling. 

B: Level which is satisfactory practically although several spilling parts exist 
C: Level which many spilling parts exist and poses a problem practically. 
D: Spilling occurs innumerably by all the Rhine images. 

[0262] (7) Blocking resistance evaluation [blocking resistance evaluation] After putting about 10g toner into 100 cc 

Pori Kapp and leaving it for three days at 50 degrees C, viewing estimated the effect on a toner. 

A: It is very fitness (with no change). 

B: Good (although floe is seen, it gets loose easily) 

C: Practical use is possible, (it is hard to get loose) 

D: Practical use is impossible, (caking) 

[0263] (8) Pressurization roller dirt pressurization roller dirt nature printed out the sample image of about 5% of 
image side moments, and evaluated it by extent of the pressurization roller dirt of 4000 sheets after. 
A: B which does not have dirt in an image and a pressurization roller : it is [0264] which remarkable dirt generated 
the image top on the satisfactory level Crpressurization roller, and dirt generated also on the image although dirt 
generating was carried out [ slight on a pressurization roller ] Except having changed the formula of a toner as 
indicated in the [examples 2-15] table 4, toners 2-15 were manufactured using the same approach as an example 1, 
and physical properties were measured by the same approach as a toner 1. Binding resin adjusted Resin A and 
Resin B like the example 1, and used them as binding resin 1-8. Toner physical properties are shown in Table 4. 
About these toners 2-15, the same evaluation as an example 1 was performed. An evaluation result is shown in 
Table 5. 

[0265] In the [example 1 of comparison] example 1 , the azo chromium compound (IX) was used instead of the azo 
iron compound (I), except having changed the formula of a toner as indicated further in Table 4, the toner 16 was 
manufactured using the same approach as an example 1 , and physical properties were measured by the same 
approach as a toner 1. Toner physical properties are shown in Table 4. About this toner 16, the same evaluation as 
an example 1 was performed. An evaluation result is shown in Table 5. 

[0266] In the [example 2 of comparison] example 1 , the electric charge control agent (X) was used instead of the 
azo iron compound (I), except having replaced the formula of a toner with as indicated further in Table 4, the toner 
1 7 was manufactured using the same approach as an example 1 , and physical properties were measured by the 
same approach as a toner 1. Toner physical properties are shown in Table 4. About the toner 17, the same 
evaluation as an example 1 was performed. An evaluation result is shown in Table 5. 

[0267] Except having changed the formula of a toner as indicated in the [examples 3, 4, and 5 of comparison] table 
4, toners 18, 19, and 20 were manufactured using the same approach as an example 1, and physical properties were 
measured by the same approach as a toner 1. Binding resin adjusted Resin A and Resin B like the example 1, and 
used them as binding resin 1-8. Toner physical properties are shown in Table 4. The same evaluation as an example 
1 was performed about these toners 18, 19, and 20. An evaluation result is shown in Table 5. 
[0268] 
[Table 4] 
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[0270] 

[Effect of the Invention] According to this invention, high definition and high image concentration are maintained 
also in long-term use, it excels in environmental stability, **** of the superfluous toner to fogging or the Rhine 
image with little spilling is controlled, and few things to offer can do toner consumption compared with the former. 
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OQ75M3 0, 0 0 0(DWWI8 0 0, 0 0 0 

75^10, 000,0 o o©f «i^n?jv>i< ^t) 
-oof-* £^-r IS*JS 1 3ic!E 

0075M30, ooo©m ^fi5 0, ooojbm 

8 0 0, 0 0 0(^««Slf^l8 0 0, 0 0 075^1 
0, 0 0 0, 0 0 0O^lC^n^ti^^< i:t>— oo 

o,oo o^lwt^^W4*^e- ^ffiSNcStb 

-c s jhm 4 o %o«-fr"t?*> 6 £ t £#m r * 1 

1 75M 1 5 (O^TtlMcfSjgt^O h1— 0 

[fS^l 7] * h-*— THF^F 
*g#&0. 175^6 OJt^ttSriSrlJftttS 

[SS*S 18] Bbf^THF ?ftgjft&08N»* 
0. lM5 0mgKOH/gt*?5ri^S^t5 
f8#B 1 7bm 1 7 ©V^jh^fcRft^ h^-o 

[»#« 1 9 ] meM&mn&mstikmxh 9 > *s* 

ttfjjgl 0 0JK*»fc*fbT2 0~2 0 OWfi^W^tb 
TV^aifctr^fc-TSIIMMI 1M1 8SHvf*LJMc 



t i,xmm7zmz 0 . 05-10 wm%<nm^xsm-t 

2 OHBfto h*— . 
[fS*®2 2] gft¥£^2 5 2. 5-10/imtfc5 

hi— o 
[0 00 1] 

[0 0 0 2] 

h ^L&znz^&wmmnm- 

teiOECT. jE*fcttA©mir«:*i-«*W***. h 
ic»«f a fc*mri hi— 

W: hi"— ©»«*Sfc*UftV^-C, 

hi— fcfWSfciblc, h^—Ki»JpS 

[oob3]^0, SKSffi5J-S-e*ie>nxv>5#m»J 

*lT^£ 0 jEWMBF«ttW«»J«Bi:U-CB:, 

#y^— «M**q&ftTi^6. 

[0004] KMMHttlfcUTMt^fetb 

Kit. m^mm. *i»»ict9»»*fcH:«ftLt 

[0 0 0 5] 4$Bg5p9-l 6 9 9 1 9-&{&mzm?J<£tl 

x^^yr^m^(D^m^m^m^mmmmH^t 

[0 00 6] 4^H^1 1-716 4-^^^lCH^^ttT 
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[00 0 7] h-)—*L*1Rm<Dtt*S~- h±l££ 

*i-2.xstB8br, a^©*jsfe-^sedS!gie, puss 

[0 0 0 8] b^U ±5fi<0^3l5#ffl$HX#fcSRo- 

^Kihi-5fe»lc, Jp&n— 7«r*£ft^«SfflKI§iS 
i" 5 w<Dfc*U:ri;DD?&&n — 9&^M:;^?& 
#co#<u§:4&*:#< bfttmtfftk1\ ClixicB:*** 

[0 0 0 9] -tr^ S£3fe&»f>, 5£*o-9*S{c: b-t" 

y am* h7—\z*t^xim&<o&tiiz.tm* ->y =- 

V^A-*:7y*3R*m*if-e»j*U Hte*7-fes' J.RF 
*4/u<D£ 5 ft«tffi&o&v^£#eo»&-en-9i£ffi3: 

[ooio] fet, s$?ft h^-— ^H^roK^— o 

v^^feSrlgm-r-5fc«>ttt N _hi£»J;?ft5i*!geg 
KtaxT, h:f— co^telcA? & r < ft 

&hnt>i%X^2>iK *y>ty hgSJh»c«^T?fc5S 



[0 0 12] 0Sx.fi, *7±y h^rKih-rSfc*^ h-^- 

-^CD^V^-«J!g<D^f7^^SS (Tg) ^^f- 

m*£3fcSL;fct&£\ m&tti-tt^a^i^fi^ftv -1 

[0 0 13] h^--ro<£?a^»tt«reS:A-t--5Jc«, *gg£ 
< -TSi&^asfc 13 % i <0 fc * t£<£JB i" Z'<J> 

y-mm<D t g ^#*ft £<s <ts^t ^<x5„ 

[0 0 14] -Tftfc*,, ffiftXB»ttt»*7*y H4i 

[0015] z.<DP$m&mm-rztc)b\^ mxuwMB 

5 1-2 3 3 5 4#^®lcfi, JftffiaUi^SSifiS'JSr 

ii&#mm Sixths-. 

[0016] r©J;5ft^£*vfc^=/^fi-g-#*>5 
TliiEnfc^*4r^o b*>u r.tbe>Sr-&^rs*st- 

-Mttm^&k. hi—m&tif<nmmmMJL.mz.x, m 

<Df*mB&##1ft\£*:Z < ft Y) , *# ft-arA/itta 

[0 0 17] -t^-C, i*x£«?*-t-5fcit>«c,'4*BBB85 
5-90 5 0 9ti v I> 157-1 78 24 9^. 
B57-1 7 825 0-§-^#, P60-4946 

[0018] tf-^*»JB¥«#fcJEIi:4**« j e 

V^5 £ t*S4#5BBB6 1-110 15 5-§-^ffi, H61- 
110 15 6-!§-^$ai;:giI^£ft-C^5 0 

[0 0 19] #PBS6 3-2 1 4 76 O^AWl, 

P63-21736 2^AWl, l^6 3-21 73 6 3f 
&«L 1^63-21736 4#^-C»i, te^StK 

^Sc0 2i¥{c^^tb5^*^SrWb, {&frf-&m 
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[0 0 2 0] #§3sp2-l 6 8 2 6 4-J§-^?&, 13 

2-235069 -5§~&®, 135-173363 -*§"4*$8, 
K5-1 7 3 3 6 6tm P5-2 4 1 3 7 l-Jf-4*f& 

ft, m-Brit. *«*5J:tf*«>ifc**flJ!l#PU » 
[00 2 1]"**:, #g§BS 6 2-9 2 5 6 ^«-C?tt, 

[0 0 2 2] «ffl¥3-6 3 6 6 1 -^&?tL 13 3 

- 6 3 6 6 2 133-63663 -^fSv 13 3 - 

1 1 8 5 5 2-9&ft-?F2, */W^*5<'/vS-&*tr=.A'# 

[0 0 2 3] #g§Bg6 2-1 9 4 2 6 O^n. 

#IB¥6-1 1 8 9 0#&*U 136-2 226 1 2 
ffl, ^7-20 6 54 -?-42t«. 139-1 8 5 1 82 
IB, 139-244295 -§-£r$U 139-319410^- 
<&m, 1310-87837 1310-90943 

[oo2 4] ±\zm-<it'inh<Dmmti. m*y±-? v 

[0 0 2 5] 

WWiWHifcLJ: 5 -h^roP^S 
[0 0 2 6] -rts:t>h, *3&§»3te, ffiiaj£*ttfc»^7 
fcssi t> * ^ y ant < se« ufc^mtt 

[0027] *&4>-c4Hft&tf 

si-rs. 

[0 0 2 8] *|§9jt*. iSS'fcT'n-fe^^lf— K 



[0 0 2 9] #fg9m, g«ro«ffilct3fcor<^ 

[0 0 3 0] £tb\z, #3693 7^>-®^rojgfiJ/i 
[0 0 3 1] 

a>e>3(*fx£M&&i:, eci*g£-»TfB:fc2fi«o*&Si: 

< b*> (i) 8PlmgKOH/g^gtl 0 Omg 

»lieojB^-«), (i i) S»ilm g KOH/gSri@x. 
1 0 OmgKOH/g*i©7^ V ^ ^ y 

(i i i) y^*fe«:^^^ y/u®?3.= 3/ 

bm&.£tiz> i S£i±w^ ^-&*rt-5 r 1 i 9 x 

[0032] -r i&mn v •r—i-isxT<Dm v -c 

[0033] ( i ) ^*^flg, «ffe^*5 i tf*«yfe«{k 
^*'>*< i: t^f ts ht-efcct. ms^rttft 

/ws*»ejS«n5«*st, fiys^fcfe-g-»rt6J!i:2<B© 

mt-er®>x$> <o , E.ojmm«im&'j>t£< 1 1 ( i > 

ffidSlrngKOH/gSrS^l 0 0mgKOH/g*l 
(i i) M^lrngKOH/gSrSilOOrngKO 

h/ g *^®7 ^ y /uk* fc»^ 9 ^ y yt-t 
^y ^^ssr^-ra e-^/^flg, xif (i i i) 

y /^*fcli^ * * y yht^!) isitsum b & 

[00 34] ( 2 ) IWET >^«fl:**!^* < tt)-o 
(1) ©Ft-. 
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[00 3 5] ( 3 ) WIS*- J T ^fls^**nE— «sc 

( a ) , (b) (c) x-mtstizztbrnwit-i- 

5(1) *fcf* (2) <D Vi—. 
(00 3 6] 
Ut 6] 



^2 Rl R5 ,^6 

R 3 — f^V-N=N 
R4 OH HO 



HO Rs 



(a) 



[0 0 3 7] 
[^7] 




(b) 



[0 0 3 8] 
lfc8] 



(5) ©h^- . 

[0 043] (7) IWa*/T5/ft*«!9»***4~l 

i"5 (5) <Z>h:J— . 
[0 0 44] (8) KrlH*yTi/^WS^*»6~l 

0(O3i»T^/wss-^Si LT^r-rsr t&ftmt 

-T5 (5) Wh-^-o 
[0 04 5] ( 9 ) UWBT /«ft#*8TE-«« 
(d) , (e) (f) -C-^$n-5rt*4#@i:-t- 

■5 (1) ~ (8) ©Vvf*w5»0> h+— „ 
[0 0 4 6] 

[<fci o] 



A^"N=N-B 

A 

/° °V 

B-N-N-A 



(d) 



N=N-B 



-2Fe 




(c) 



R 24 OH HO R 30 

(^*R 19 ~R 30 li*)ft,en4a&LT*&IjK^ 

[0039] (4) sfna*/ 7 ✓ft^^TE-iB^ 
(b) tra.sii*ii:t»«t-r* (1) sfctf (2) 

[0 0 4 0] 
Kb 9] 

R14 R15 




R 12 "OH HO R 18 

[00.41] (5) HfE j eyr^****»4-i 

(1) — (4) Ol^Tft^Q h**— , 

[0042] ( 6 ) T ✓fl2***«** 6 - 1 



A— N=N-B 



•4Fe 



(f) 



0£ (d) % (e) , (f) tA, Btt*;h^ft»ScL 
*fcli*;w^^;H«:lrt5. A, BW^WP 

*1\ ) 

[0 0 4 7] (10) ttriar ^mb«tt«siMBll*«rn 
1 o off*«Hz:atLO. i~i o Sixrv^ 
^t$r#m^-ra (1) - (9) ^V>fn^ht% 
[0 0 4 8] (11) Sht^fh7t 
(THF) ^&&<D#A's**-%=-*-*sal'?*-* Y7*7 

(gpc) \cxy>m^ti^^&^m\c^ 

R¥*9#-?-* (Mn) 1 , 0 0 075^4 0, 0 0 
OT-fc^ Sfi¥^5>^S (Mw) 35*10, 0OOM 

10, 000, 0 0 ox*hz>ZLt*ftWLt'rz> (1) ~ 

(1 0) <D\^M*<0 h-f-— 0 

[0.0 4 9] (12) iht^COf f7tKD77^ 
(THF) pT^COy/W^— -> 3 V^t3^ Y?*7 

7 4— (GPC) fcl<fc 

^ft4, 0 0 075^30, oooon»c/>4< 
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(l) — (l l) <D^-?frfr<DV1— 0 

[0 0 5 0] (13) h7t Kp77> 

(THF) pI^O^;W^> x^-Va 

(GPC) \z£Vm7£i$tlZ>ft?mft1fHzlS\,^ 
^*4, 0 0 075^30, 0 0 0©«W^ 
150, 0 0 075M1 0, 0 0 0, OOOO^^iCl^rn 

(1) — (12) <DV^-rn^^h^— o 
[0 0 5 1] (14) *«^«»#fc*5WC* 
4, 0 0 0753E3 0, 0 0 0(D«t;^i8 0 0, 

oooMio, ooo, o o oo««jc-tix^ejx^* 

< ^t-o<ofc o "^^#-r^r^^^®<J:-rs (13) 

[0 0 5 2] (15) mfHr*&*iK-#^r % #^fi 
4, 000M3 0, 0 0 0(Om ^15 0, 00 
0 8 0 0, 0 00 <D«*Xtf jJ-^F* 8 00, 0 0 0 
75M1 0, 0 0 0, 0 0 0<Dm%Z\Z*:tiJet[/pfj:< 1 1> 
— oof— *4r*i-£r (13) coh^ 

' "o 

[0053] (i6) m&=f-&&if;\z*3^x, fti-m. 1 
oo, o o o$k±.<D\f—t?-mffii t -£&w— 9^m^M 

L-T5^5E4 0%(DfiJ-g-C-fc5r tSr#mt-r5 (1 

l) ~ (15) ©v^fti^ro Ft-. 

[0054] (17)8 v-r— ©tt*»iHrt#r*, th 

F ^5)-Sr 0 . 1 6 0 S*%-^^T-r SCt ® t 

(1) ~ (16) <D\^-ffrfr<D h-f—o 
[00 5 5] (1 8) KKt- WTHF-BIj^^CO^ffi 
#0. lM5 0mgKOH/gt-fc5itSr#tJ:t 
•5 (1) ~ (17) COVi'tb^ro h^— . 

[0056] (19) m&m&Mtim&mk&-?*> v , 
*s»«r jb ioo mm.mzM tt 20-200 st*«p£* 

SHrv>Sr 4:Sr#«i-r5 (1) ~ (18) ov^fti 

[0057] (20) ^Mtimimti, &mMtWi&m 
mt L-cmmyzmz o . o 5 ~ 1 o Ra%wfij-a-e-^* 

-f-5 r £ £r#®5: £ 1"S ( 1 9 ) <0 h . 
[0 0 5 8] (2 1) MfE^aTCiiiaW^iX^A, T 

-efeSCirSr^mti-S (2 0) coh-^— „ 
[00 5 9] (2 2) fift¥*SS^2. 5~10*im-e 

hzzt&mmt-i-z (i) ~ (2D ov>-rtv^h 
■7--. 

[0 0 6 0] 

[00 6 1] $fct&g*t<D*i^ i: 

Si:, ®t^-g--5Ilt*2{ie57Ki65tSr*i-S^/T> f 



gKOH/g&jgX-l 00mgKOH/g*i®7^ !) 
i\ M*!lmgKOH/g*Iil0 0mgKOH/ 

[oo62] ^egT-ffiv^^sry^k-g-fe^ h-*— 

/^m ttwzL nr =. frmmizn-r a *s r ^ y yv®?* fcii 
^ 9 9 y yn&=.^5, h&b?v ^/ust a*Kj£ ufcir 

=-A^»J»**i-Sri: ht-iLtolKtWt 

t«s-e#S. 7^!);i#^?^y;i«©iSi: 
— S^±t?CD^i:*, & 3 v h n — ^-T 5 :t-?K5i 

xm9*b-<Dwmfa±t>&z&Bc*>mftm<om'j?\m%: 

[0 0 6 3] *po7«^ltt > 
3»s«MHtT»*>Sr.i:lcJ:orJt*««<*t), 
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3B91 CD r */fflk&Vo ttT7V*/vSSr* LTV * 4 r **# 
oht-i»b©B*«r»»IU 1*-*- 

<D3g3ff «fJ! * UH#£cd T H F 5F»# sr**-*- 5 fflft t> # 
tttSTHF pT»$»tfT H F TWdaWBIdlrt- 

[0 0 6 4] 7Z/ 

*IiIJIf^-^S:*i-wi:«r**i-4. AfrWlCtt, 2 0 
= 10° 7^2 0° (ett^y^A) <&*SHfc*5tt5 

^n&i-ct 9 aim u^«:^5a«o»«-ki*H-4«*«a5 

[0 0 6 6] T^mt&Vo*. «^l*»SC*tt-ey^* 
¥9, CuKa»lcJ:SXl*I§I»r;*'<* h/w*ai^4 0 

^C9X^IHSf^^^ ^2 0 = 10° M2 0° <D® 

2 0 = 10° 75^2 0° Offiffl (fltt^y^) 

tt, 2eo«iffiSr5 0 SfclfflfMbU- «*©«H"C** 

[oo6 7] safAflsft (%) = <»*»#<Daa«G>»H- 

/±#<£>&&ojf&ff-) x i o o 
[0 0 6 8] »Atti>ai«tt. *««*#**vM*Jfi« 

[0 0 6 9] ^aiBaictettSr^lBKb-frlfcSrfertLW* 
±B*yT3/ft-&*tt, ±E5fi (a) . (b) , (c) 



[0 0 7 0] ±i»*/T 

ft^S, ±|BSi (b) fc*5 Wt R 13 - R 18 <DffiaiC T^V 

[0O7i] ±i5^/r>^b^o5^ *"t?t>«*SS 

4-12. * t < (t 6 - 1 0 ©7;i/^I^t^Si 

~1 2, »*b< W:6~l 0oryw^XSr«lj|*i: L 

Wta««J&t-«. i9ff*L<B«»4-1203« 
9 , Wcff * L < ttfiiXft 6-10(03 »Ty^^X* 

offlrtttti&sj: 9*9— *t>oi:*5. TA^wgi: 

[0 0 7 2] £TFfc* *5IW-Citf*b<fflv>btt5 ; ey 

[0 0 7 3] 
[ftll] 
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H 3 C 

/r CH3 

H 3 C ' .CH 2 CH 3 

X 

CH 3 «b^« 




OH HO 



1) 



CH. 



H 3 C— C 
H 3 C 



/ 




OH HO 



2) 



H 3 C 

V CH 3 



/ 



CH 3 



OH HO 



H 3 C x c / CH 2CH 3 

( CH 3 



«fc^« 3) 



H3C 

Q— CH 3 

H 3 C s ^CH 2 CH 3 
" CH 3 



[ 0 0 7 £>V HO 
Mfel 2] 




4) 



CH 3 



C2H5-Q o 



H 3 C 

A 

H 3 C s CH 2 CH 3 
C 



CH 3 



5) 



OH HO 



H 3 C 



V 



/ \ 

H 3 C X CH 2 CH 3 
" N CH 3 

OH Hd 




OH HO 



H 3 C 




[0 0 7 5] 
Mfcl 3] 



OH HO 



{{tit® 8) 
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H 3 C 

^ C -CH 3 

H 3°v CH 2 CH 3 



OH HO 




CH. 



Ut&® 9) 



.CH 3 



H 3 C-C 



OH HO 



(ft** 10) 



,CH 3 



OH HO 



H 3 C 



OH HO 



(ft** 12) 



H 3 C 



[0 0 7 6] 
[ftl4] 



0—0 

OH HO 



Ut&to 13) 



PH 3 

OH HO 



14) 



,CH 3 

H3 ^q--0 



OH HO 



«fr** 15) 



H 3 C V CH 3 
P ^CH 3 



N= 

OH HO 




(ft** 16) 



H 3 C, 

H 2 C 
H 3 C / 



H3C* 




CH 3 



(ft** 17) 



OH HO 



[0 0 7 7] 
[ftl 5] 
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OH HO 




H 3 C. p3 H 7 
P "CH 3 



OH HO 



H 3 C^ / 



.C S H 



<^ ^— N-N 



OH HO 




8 n 11 



CH 3 



CzHs 



Mb** is) 



«b*#> 19) 



«b*4fc 20) 



H 3 C^ - C 7 H 15 




CH, 



OH HO c 2 H 5 



[0 0 7 8] 
Utl 6] 



«b*» 21) 



H 3 C. C / 



p2 H 5 




CH 3 



22) 



OH HO 



CI, 




PH 3 



Ut&to 23) 



OH HO 



OH HO 



u r C3H7 
H 3 C / 

,CH 

H2P . 

^CH 



Ut&<&> 24) 



«t*» 25) 



OH HO n-C 4 H 9 



10 0 7 9] 
[ftl7] 
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n-C 2 H 5 
0-N=N-£~> 



OH HO 



v 



OH HO 



OH HO 



N=N 
OH HC> 



Ut&m 26) 




n-C 12 H25 



«b*«F 27) 



n-C 10 H 11 



Ut&%0 28) 




n-C 8 H-j7 



Ut&W 29) 



n-CeH<j3 



OH HO 



[0 0 8 0] 
Utl 8] 



OH HO 



n-C 4 Hg 



<fb^#J 31) 



H3C C 2 H 6 
CH 



OH HO 



mam 32) 



C3H7 C 2 H 5 
CH 



bH HO 




33) 



CH 3 



H 3 C^ / CH 2 



H 2 C 

H 3 C X / CH 2 
CH 



[0 0 8 1] 
[ft 1 9 1 



OH HO 




tfb*« 34) 
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/CH 3 




38) 



O 

[0082] ^s^ij-sr^ft^ft© hi—^(D 

TO. l-10fCft9$, «fc9ff*L<ttO. 

[oo8 3] *mA<Dik&m*fe%:&m<Dmm£ 
[oo8.4] ffinmmti* hi—^&ts&zx&t u 

*? £ b < l 0 0 SCftl$lc*f LTO. 1 ~ 



1 OliS, £ «9#3:L<te0. l-5Kfi^©H"C 
[0 0 8 5] ^P^-C^^bix5T^{^fel^> 

fctK »*L<«±I5-^ (d) % (e) , (f) ^ 

-cx-e- * r v mt%mfrhmzfr s r ymit^mh z> v ^ 

[0 0 8 6] ^tffl^b^^r/ftft:^^ MK 

[0 0 8 7] -me t«git^#bnfcas4» 
fflfcUTTtcasU &KiJ:9lk0 a-rri* 

/Voi— tvK A"=e/3i^yU3i— 7VK 

v^y =i— /i^y ^aol-tvv , oi^ix 

V^y 3^-;V^xf;vx-r;V, h y m^u^/^y n — 

^yn-;^f;vx-f^ (7h7^7^^) . 3i^- 

XW^y /w*#«»«E ; N, N- 

a:— (^^vHru y/u^) , 3L^u>^ y ^-vi^e 
yxf/^x-T^ (31^/virn Vjvzf) , 3i^v^^y 

loose] ^©^^©WBifiiJtResjiat) 
[0089] ^fc. ±umtmt isX&mtehoxDmt 
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U< 13:1/2-2/3 S*asfl!v^jx5 0 

[0090] *&m<ohi— \*mfe<Dft*&#mt:m\' 

3coT\ ii5^ii5mS^T^<t 5 ft h^-^#*tt^S5< 

[0 0 9 l]tt ht-©THF 

»¥*9^- : ? L *36 s »*U<ttl f 00 0M40, 0 0 
0, jg{£#£U< 0 0 075S2 0, 0.0 0, 

#£L<te3, 00 0M15, OOOtfeSri^ 
<, liTO^I^f t<fj:1 0, 0 0 075^1 

0, 00 0, 0 0 0, I^L<tt2 0, 0 0 0751E 
5, 0 0 0, 0 0 0, #I^L<li3 0, OOOM 

1, ooo, oootfe5r^W\ 

[0 0 9 2] &mW<D h-r—<DTHF-*im&<DGPC<D 

[0 0 9 3] K^Jt^T^W^i^iEjfiHrt 
r £ ds-e # So ft 5 ?**^*** 1,000 

tDS^XfiSS^^S^ 10,00 O&ffiiDm&te 

ooo feBfcsii^xrim*^^** 5 io, oo 
0, 0 0 0Sr«*.S»&^tt. +»ftffi#tt(DiS]±*# 
5ri:«L< ft£ D 
[0094] *3SHBlC*3Wt:HU ht-OTHF^ 

<te#^ft4, 0 0 075M3 0, 0 0 0 >f > 

0 075^2 0, 0 0 OO^^C^i/tf— ^£}*o<E>;$S 

¥—?&ft*&4, 0 0 0*1^^11, 
^tt36*Wb«l«lcfcB, ^13 0, OOO^i^ 

[0 0 9 5] £fc, #*0|<& ht-fOTHF^© 

4, 0 0 075^3 0, 0 0 0M^ft< £ fc— o<E>tf— ^ 
^15 0, 00 0M1 0, 0 0 0, 0 0 0 
K4>ft < £ 1 1 o£A_htf> if — ^ ^So: t b < , 

3EM#£L< ttu ^18 0 0, 0 0 0 75^1 0, 0 0 
0, OOOt^o 3EJCtt^*5 0, 00 0M80 
0, O0 0S^ft8 0 0, 0 0 075M10, 0 0 
0, 0 0 0<D*:ti?ti\£'Ptg:< £t>-o«>lf— 



[0 0 9 6] ht-(DTHF^M^GPC^ 

[0 0 9 7]^i4, 0 0 075^3 0, 0 0 0C>4 
<*fc-o©tf-*«r»o::i:lJ:J:lK a»ft^#&& 

#^fi5, 0 0 075M2 0, OOO-CfcSo tf— 
-^S4, 0 0 075^3 0, 0 0 OO^^iCfi^^r-f. 
»^I4, 0 0 05fcW^««K^^«^lCWU »:/ 
o ^^r^^tt^^t«^j{c$> 9 " 55-^*3 0, 0 005: 

«*.s«*te«*r*»*ictt, a$fft^*^^#5<^ 

^ib<45. ^15 0, 0 0075^10, 0 0 0, 
0 0 0 lOft < £ t>-o£jLLfcr-* «r«po»&. Jiff ft 

[0 0 9 8] £ t±>\£. ^11 0 0, OOO£JLL0>fcT— 
* BMWS^flW If — * IT 5 75^ 4 0 %<£>#J^ 

T*5:t^u\ tf— ?mm&5<x>Mffi<Dm'&. 

[0 0 9 9] **W^^3V^, ±ftOtf-i7ffiai: 
tt, ^ft8 O 0«±(D^<Dtf— i7®ffl^rV^5o 
[0 1 0 0] 55-^44, 0 0 075^3 0, 0 0 0<DW& 

[0-10 1] ^18 0 0, 0 0 075^10, 0 0 0, 
0 0 oo««fcfc**:/if— *Ji, 

»ft»*«r»<5 - i . JEfciH 1 * 1 0 0, 0 00 

75M8 0 0, 0 O o*«oWcf-^^ff|)^l: 
tt, ^BWft«M^#V^^fl:4 f 0 0 075M30, 0 
0 0^^^18 0 0, 0 0 0M1 0, 0 0 0, 

o o o©*mHF^»»o b-J— +icis»ta»lktt 

[o l 0 2] <B»re##tt, 0. 175M 

6 0«*%T?THF5F«»Sr$Ay-CV^t>J:<. fi*-7 

[0 10 3] h^-— 0»IBJ*»*^)THF^F«^Hl. 5 

»^boA#ft(tattsr*ar« 0 mcf&u-/i>7£mm 

7ft^60*0^$i5«--O y-f-<D*7<*:y U 

^i^n^^uftvNfcfe, y-^v^swr* 

*)*!>3:^Sr»9#»tS£«*tS<ftO, 

«sw^*#»**a-e*s. ro±5ft*Ujft^b, » 
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[0 10 4] b1—<DmSitfL&V<DTHFiF#&t:57b 
I6 0St%mt5i:, S«tttit7ty H4& 

5 511%, *5#*L<tt97&S5 0«*%, MM? 

[0 10 5] THF^^5fI%*«^«, ± 
IBffttfeSb*^*^^ UfcfcT b3= V\ 6 0 5fft% 

§rS^5i^iuii, 3©»tt^»fbi-s«Jt-e*<, hi- 

[0 10 6] £fc, «^(Z)ht-l^fffiD-7<D 

hi— KJ:aJ5SMMBfr*- SS»*Sr»o 0 ^rO^^^X 
Ate. THF^8»tGPC»tt'j:t)4*jxS1»»fttt 

7 k fe e «*«JB * r ^mt&m* 

ffcRffi - £"C!7 s^;*<E> hi— <E>»ffl 

[0 10 7] &m9i<Dh~}—<D#9xfc&ffi& (Tg) 
»5 0~7 OtjftSfiPSbi,^ Tg»5 0t*i»<Ot^, 

[0 10 8] *»Bfci3V^-c. hi— Xtf»#»J8<DT 
H F «r»K UfcG P C \z £ &fr**&4BttHk<l>4k#X 

[0 10 9] <gpckj:5#^*5M&0>8!IJ£>4 ox: 

\Z&tfZ>$7M^ mmt UtTHF^lm 1 <OU 
^TrSSU THFSM^l 0 0 n 1 ttAl/T»£ 



Ltco &*MLftfffl<Dm9tfVx7i'>#ftt\*Xti. ' 

«it«xy-a«**v^ttBBft«xtt«o»^*»i 0 

2 -l 0 7 g^t>coSrfflv>, '>4<tt,l0^g«(Di 

HMB^ttRl (JH*r*> *W««rffl^5. ft*3, 
SrUTB:, AUK©*!) l/y^*5 A4r«Sc*jffi 
> W^tfPgfnSXttSSo s h o d e 
x GPC K F - 8 0 1 . 802, 803. 8 04, 
8 0 5. 8 0 6. 8 0 7. 8 0 0 P ^jjfi^^frii:^, M 
V— tiM<DT SKgel G1000H (H^) . G 2 
0 0 0 H (H^) . G 3 0 0 0 H (H^) . G 4 0 0 0 
H (H^) . G5 0 0 0H (H^) . G6 0 0 0H (H 
xl) . G 7 0 0 0 H (H^) .TSKgurd col 
u m n 0|O*<fr;b*«r*tf £ - t £ e 

[0110] ufttzsimmz^xftMi-Zo 

[0 111] fW&THF^lCAix. WfflML^ 

a, t»«t5UHFfcj:<!B* m&(D&-mm 

<fc5£T-) . Si-i 2Hfra^Jt#B-fSo 
F*^o*««PlB^2 4«fma-bi:ftSJ:5l2:+S. * 
-y-v^^^^/w^— WTt^XO. 2~ 

0. 5/im, «x.«T^>f^a Vy*JX?H-2 5-2 

^ 0. 5-5mg/ml J: 5lClif5 0 

[0 112] #3S§^;i*3^T. hi— t©»B*»OT 

h f ^&ATfm$mmms&<D thf ^8»«jkt© j: 
[0113] <THFtt&<om&>t&mmx&xt'hr 

-0. 5-1. OgSrfftL (Wig) . RfSXlK (« 
iitt«i{t«N o . 8 6 R) £rA*tT yy^W 
ttW»^36^t, gIittTHF2 0 0ml ^V^l 

^jku— h vtcm, 1 0 0 x:xgcftmn&&J& u. t 
HF^rw«iBrii»a«:ff»^-a (W2 g ) . hi— 

JW»aK»o«SSr*»5 (W3g) 0 
[0 114] IJHR^KT©*)!!?** 6 ftfi. ^ 
*«ff?U*:3 0mlC0«ttSol3c|C*&2. Og^W 
Att*f#L. (Wa) gSrttff-ra, 5off 

fc^. 5ol3fRfiSr»W-rSp iC^b*»«R» (W 
b) g£r#£>5 0 
[0 115] 

(Wb/Wa) X100=f«^t* (SS%) 

[0116] r (7)^^^- h$m*(ommmKft<Dm£ 

[0 117] 
[^1] 
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THF^ = - 



(Wl - (W3 + W2) ) 



Wl ~W 3 

[0118] t&mmm<om&, thf^js^sttes*;* [0119] 



X 1 0 0 (%) 



(W 1 -W2 ) 



W 1 



•x 1 0 0 (5t*%) 



[0 1 2 0] *55MIC43V^. ht^OTHFpJM^ 

Rtm»«J3io»« (j i smm r*. bt^^kicj: 

[0 12 1] <Mffi©iH3t>**»fPWtJ IS K-0 
0 7 0Jd2pT£o 

1) ^lif *^^£Jl^^ttfep* L ffit 

aa\ b^-&uw»»JB't»opr**^«>^** ore 

OftMO. 5~2. 0 (g) «r»*?U h-J— JLim 

mmm*>?imat»*>*is*w (g) tr*. 

2) 3 0 0 (ml) <7)b*— ^7 — iC^^^rAn. • h^icv 
/zxl#j— A, (4/1) 5 0 (ml) ^r*Px. 



3) 0. 1 mo 1 / 1 OKOH^x^y- A4&fft<rA3V^ 

^ft^ttKOtttf »^glAT-4 0 0 (win 
workstation) i:ABP-4 1 OSfitfal/ 

4) :^KOH»ffflMS (ml) tU H 
B (ml) ^fSo 

5) ft^KJ: «9»«SrfrSt-rSo fteKOHcD^r^ 

[0 12 2] gHffi (mgKOH/g) = { (S-B) X 
f X 5 . 6 1} /W 

[0 12 3] Y1-—<ntf7Xfc&ffiM<DmfeJ} 

[0124] < h^-co^7^^msoaij^> b-*— 

0>;itf9*telWa* (Tg) *3S*3B»*tr (DSC 
mfemS) , DEC- 7 tfcW &m 

l^CASTM D3 4 1 8-8 2 CTSO^-TSo 

[0125] jffljetWf* 5-20mg, U 3; KltlO 
mg£fif«lCffS-r£o 

[0 12 6] itLtT/l'^^teljMx, !)77^ 
t bT^OT/l^/^Sr/BVV fflj£»tf*SH3 0-2 0 

otcorat?, #hu&«i ot/mi n-cmimiT-cn 

«rfr3. 

[0 12 7] ^^#tgiSST% M&4 0 — 10 O'Ctf)© 

[0128] ziDhzvttm&fc&mzmtmit&n^ 



[0129] *36Wfc*5v^ hi—\*. mmmm&'p 

ft< t tSMffi^l mgKOH/g «r3Bx.l 0 OmgKO 
H/g*«<OT^y/m*fc«:^^^ V/^^y V* 

^ftllrtttS^ ^lmgKOH/g^iil 
00mgKOH/g*a(O7^ 0 A**fcWt* * * 

[0130] roj:5ftr^y/u»*fcr4^^^y^» 

[0131] #3»W© *S#aMtis^ft < t t> 

iMK^lmgKOH/gSrfiil 0 0 mgKOH/g* 

SWUmgKOH/giMlOOmg 
KOH/g^iOT^ P^RSfcW:* y /Hft3..=.y 

u*t * y fcte^ ^ y > h ^ ^ y 
iBft 2 ffl <D*mm t *m-r s ^ / r */\\&m x <? ±& * 

M^Mft»ttv>$ri:ia^ iasr-JS-ft«ss 

[0 13 2] T? P/WKSfctt*** J^Rasy 
^re^W»JS<OSMffiW:l»Ml 00mgKOH/g^ 
@^-T5 0 lmgK0H/g*|O^ ^/Wtf^/W 

SR««3t^ft< % A»ftB*^-fey Mfe&*****ifc 
<<ft5o 10 0mgKOH/g4:giai^^ h 

^-^^<ott»»jK©*««tt*awicft9, m&m 

«dSfiTU, ^p^y^itlP^S. ^-S.o®gfth-^- 
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[0 13 3] VA'&tttl**** VASBtr± — V h£ 
^5 If ^/MffliCOtf 7 (T g ) 1*40-7 

[0134] r^y A«*fctt* * * y ybS: 

1, 00 0M40, OOO^W 

/p^^^MMt^t^ io, ooo^i, 

0 0 0, 0 0 OftStfftLV*. 

[0135]7^ y**3^tt*** yA««y h£ 
fttt, Affft3©»tt«:aWli-*fc«), 4, 0 0 075S3 

o, ooo^tK, K^**»otr-*^*tt 

1t#> % 5 0, 0 0 0M1, 0 0 0, 0 0 0i**L 

[0 13 6] Hie. h^-«^*^(D»1lk*rW±S*S 
fcfcfcl, Rtr^v«j|BHTHF5F«^l 0«i%KT v 

[0 13 7] *3HP«£#***©*/*#ifei: It* 

ft. 

[0 13 8] rco5*>. SUfc*-g*W:. 7Met3:£A,^ 

[0139] ua»u aatobfca.YkjW^fcfeM'&ft:^ 

[0 14 0] ■H»fr»fc*5^'CHU o o« 

i-o~9 0fltM) Ttx5o*Av\ ««prifift»»a 
£ itit #y tr^r^^-^, #y tf^uT/i^— 



fc*5R»«l 0 0«»fc»tt 0. 0 5-lStS-C 

ffiv>e>tb5 0 1^(15 0-9 s^sst*)*^ 

[0141] mmm&mnWM&1MiSti*Tt#**M 

[0 14 2] **IB«Jft«r#i-«#*IBtt«^W*ttWo 
AfMSfcLTtt* 1, 1 -i^- t -^/w^-^y- 
3, 3, 1, 3-tf* 

2, 2, 5- ( t -y^/W^-^ix) 

-^3rf->\ 2, 5 — v^^VW— 2, 5— S?— (t-^ 
^3MJ->\ h y ^ - ( t -/^;w^^ 
^ri^) h y T^y, 1, 1 -i^- t -y^/W^-^-^V 
>/>n^^ri^^ N 2, 2— S*— t — :/7vw<— *"**s-f 
91/, 4, 4 -V" * - y ^7 

v's' K— n -^^VV^^TVK t -^f;WN 4 -t^ 
v~\^/n^ K is- t — ^vW*— 

;l/7^- K 2, 2-fcT^- (4, 4— t— 
/w*- 3r*r%/*/9 n^arvvv) -7us<i/, 2, 2 - t - 

-fi-frrt—ttis** # ^Rxf&mtf y k 

/w^t^W W t -yf;w^t^i/7 y ;v 

^u-hco*D# l#^*Uc, ^-^IM KS&^oi 

[0 14 3] r^X^cDrt, cfc<9#;£UV^<£>^ 1, 1 
t -y*7W<— ^"=¥^-3, 3, 
u-^3r1*->\ 1 , 1 t -:/<?VW*— ^^r^i^ 

nri/7^V-h, e^- t -yf;v/^ ^i/r-^u— 

h^.T/2, 2- t*^,- (4, 4-£*- t ^* 

[0144] r^^o^ttl^n^jii, h^-ffi 
/W^ttt * 5 ffi^r <D&m «r^J£i" ^> ^> i- 

##* uvv 4»^R# < me^^nttfflo^«» i o « 

[0 14 5] AfrMJctt, ^yy^;w/^df^K> 

1, 1 -i? (t-rf^/Vs*—**^) -3, 3, 5 - h 
y ^^-^>^t3-^^r^^ n— ^^yl/-4, 4 -i/ (t 
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[0 14 6] c*tfe©«^§B*«0tt. mllS^WIittfi^ 
IB^*M*6»J«>»**:iBjEK:«o*lctt. I^Igl: 

[0 14 7] £ixfe©(M&ailtt* St^^b^/v- 
i o oflt4»u:#bo. o 1^1 oRftffi-ejfjv^tf)** 

[oi4 8] te&^mjs&tD&i&jjmb urr±. <&*n<o 

^SSrflv^^fctf^ta. La»Lft#&, 1*4*2^8= 

aa-fr^STfiftftftfr-cSi^wsri^T?*. r^y 

4HF-*rit»*#afcttff* bv\ 
[0 14 9] IB«a*-C»v^5»llE4:bT. 

£sK!W— tr «fcoTSft£2 s . l#7 0-2 3 0ttlT 

»LT^/v- 3 ogftgu—4 o 0Rl«tMT5oi s ff 
[0 15 0] MiC, m^T^i-^+T^OS^tr 

[0151] >ry i/^xtr4r-r« tr^^»»«r«j«r 

r * y /vg^ y p< * ^ y ^® ^ y r * 
y is ^vv^ y >>^/k p< ^ ^ y /v« 0 
y s/s?>t\ r y y s/^x- r y a & - * 

[0152] 4ttc* TiB-*S; (3) x~mt>istiz>?}) 

^^/■r-^jf* b < fflV^^Sc 
[0 15 3] 
[ft2 0] 



R 2 Ri 

-«5£ (3) y=( x o 

RS\ C-O— CH 2 -CH— CH 2 
O 

(ft*. R* ii R' 2 RXIR' 3 te, 7K^> TA^A- 

[0 154] ^<7)£ 5*^y ^^Hasy bSrfi-TS 
^/-^-ISlti&fcS^ttffi^bT, tr^A^/*^~£ 

[0155] ^y->^wssr#rsif^»jg^ it 

¥£>#^-& (Mw) d5 s #£b<IS2, 0 0 075M10 
0, 000, £ 9£?3:b< f*2, 0 0 075M50, 00 
0, 3EUl»*b<tt3 f 0 0 075^40, OOOtfcS 

<D&mR&\z& ^xft?-&&m*: br t mmum^^^ 

<ft£ig^aSfc£o Mwj^lOO, OOOlrM^ 

y ->i//um&^-rz> v—^mmfc. =.&*ism&o. o 

575M5. Oeq/kg(Dt)^»tU\ 0. 0 5e 
tt^<508!l*dS«^S. 5. 0eq/kg«r«X.5i 

[0 15 6] JElc3g»RjS«r £ Q gb^mcff o 1n#>\^ 
tdSj»*b<, licit 5 Sl%^Tt^S ^ i: 

[0157] *&w<ojfy */*jjvm*m-rz>*~^mm 

^/w«Sg^co^y^^^S 1 ^4lc^bT, ^y ->>^ 
/l-S^o. 0 175M10 0. 0^^, *f*b<l^0. 0 
375M10. 0 31, IElC0^b<^O. 0 575M5. 

o ^gco^tt^-c^v^n^ r bv\ 
[0158] ^ y o.oi ^ft^^Sco^ 

-r<ft5s®. a«tt^oaf»*as»*^«>5. 

[0159] ^ y ^S^t^«B©x#*?/i 

[0 16 0] <^^^ri/ffi^Sai^>S*Sfef^«: J I S 
K-7 2 3 6M2pi*3 0 

(1) Wfl-Sro. 5-2. o (g) «r«WU SrVKUB 
<Z)fi$$rW (g) ^r-T^o 

(2) 30 0 (ml) <D\f— icKJH-SrAix. ^on 
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sjvu-k 10ml JtUW» 2 0ml fc*#1-S 0 

(3) ^<Dmm\c y Iftff7xwy^e^!>^8 
»»i 0ml SrJPx.Se 

(4) 0. imo l/l<oiBiK*K»»**Sr^v^, 

«^«J(©TOS6*S**AT - 4 0 0 (win w ' 
orksUation) £ AB P — 41 OflH&tf^ 1^5/ 

(5) c <Dm<Dffimm&mm?&Wi<D&imm& s tmi) 

SiK^^SStB (ml) t-rs. 

(6) *SCfc±9^#*5/fflSrtMli-*. fttiMBHfc 

7 r * e*>3. 

[0 16 1] :^/tf3rv"(ffi (eq/kg) =0. lXfX 
(S-B) /W 

[0 16 2] y^IfcSfctt:^** y/Hfc«:y his 

*5H^*hu JMfftJE#tt*»«-fsfc», i, ooo 

75^4 0, OOO^U^o li^^ffl 
?c#>, 10, OOOMl, 0 0 0, 0 0 0»^L 

SrJ:<-rafc»KTHF^»d*l 0SCfi%^T-e&£ 
v\ 

[0 16 3] *%W<D h 4: *-^-CV^ 

[0 16 4] r^J^»$^^^!);i/»^y^ 

[0 1 6 5] fliS^fl/y ; o-^/^fuy, m 

> % 3, 4 -i^ p -^^AO*^ U>\ 

2, 4-i^^^V^^W'>', p-n-^7fl/y, 
p — t e r t -^f^fl/y, p - n-^^i/;^f 
U>\ p-n-^^VW^U^ p-n-y^/U^^- 
l/y, p - n —"t-SJVTs =f- U l/RZ? p - n — Y^ri/jV^ 

i^7>fyl;^^y, 4 y^u^co*D#^fflft5K9 
iyg ; «{k:e^/K igftt^y^. JMfctf-A'. * 



i * * ? v f-As % **?v mbl^^ * $ 

^ y y^K^^ ^vwT ^ / 3i ^/K ^ * * y A-g^^A- 

r ^ j ^/vtDtuz a -^fyyfffi^/ 

^ y ;vgn -:/*7K y /m-fy^, r * y a- 
trvK r ^ y A*n ?vk r ^ y /mb 

T^y/V^ (2 -^^/W^vvV) , TfVs^ 

^fry/K r^y^gg (2-**Ao^vi') N r^y 

AA :7 m ~;\s(DtU U;^xxr^i ; tf ^ 

XDttn^ h^m ; N — ^/nfo— yv\ N-tf 

x;v^;w^/-/k N- ^;WyK-;K N-h^/u 
fc*n y KV60*D#N- tf^/Wb^* ; fc*^/W^y^ V ^ 
i;T^yn^MJ;K ^^^ynnhy;K T9V^ 

r % yam %r?v ^mmmfth l,<k*??v ^mm 

[0 16 6] Ztlb<D^i>*^U>-%k&m&ft&Xf* 

[0 16 7] Ki«fflSix*tt#»|ISi:b 

[0168] ^Jx.^, /Ky ^^w-v, ^y-p-^n/w 
4^y t*^/u hy^^cDSp^^^i^^J:^ 

-tr=;W-7^ jy*m xi-u^-T? V/i-m^ 
* ^^-ix-^-j * ? y ^ ^/^m 
^^i^v-a-^p^^^ y/^K^^^m^ 

7fi/y-7^yn^hy;vM^ ^u^- 

y^i^v*fi^, ^i/y-r^yp^hy/wy 
fy*i^jD^^fyy**l^ ; *y*«tm 
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[0 16 9] Ek±<D£lt*T?Vsl'Bt&ftHi*fi?V/\' 

v-lOOStai^LO. l-5 0ft^ »tl< 
ttO. 1-30^1^ iOff*t<fiO. 2-151 

[0 17 0] *Jie8© h-*— 4r«»tt— rt^h^-fcaW 
A, ▼^✓JA/i, Eft T> 

a. Zi/f^y-i/, s<-r*J 

£ bv\, 

[0171] -**W*c«vx6ttS«tt*tt, S«7gH 

[0 17 2] ±CSKttBfbK04*-C«>4»l^ P 
^£A. ft ft ffift ifr/US/frA, ^y^i^ 

3Wff*bi\ ♦fjcy^-^A. -<yy^^, #nv, 
-r^^^jA, vy^y x y >\ 

K ~3"Jr/K ft Ift»tf#y 9A«S»*UV\ ftfc 
[0 17 3] £*Lfc05G*W\ «ttfr*J5£»^tt4fak» 



[0 17 4] rixfe07C**:^rrS«tt#Ht, 
fc»bWife*#A<, #ttte$Hfttt*sAv\, Sic, 

[0 17 5] *fc, rtt6<©»tt#tt. tt«»*36S» 

fiS©/ha{t:dSitA/-e#"C*5 9, 2. 5 

*»«a»tt3fl*rti±-j-». 4*k:, it^^ss^ 2 . 5 

2. 5 M mK±^*>a^+»ftlMfc»**#fetLr» 

— ttic^tir v > a <dx&p<dt ymk&%>&&& br t> 

^y-P r »*o|»Sr*rtlc<<ttS. Mtht- tt, 
X^ASttS^/ff* b < Wt 2 . 5-10M.m (iOff* 
b<tt, 2. 5-6. 0/tm) #AV\, ^tth^-O 
ii^-efc, iiWtfj:2. 5-10/zm (iJffS 
b<J2 2: 5 — 6. Omhi) 

[0176] hi-—<DmmYmmRxm&&46<Dmj£. 

S > AtffiV^ 1 %N a C 1 *JWfe|«!t8. 
ISOTON R-l'l (3— ^^—^ai^^ 7^ 

lem^TK^^ loo — i50mi ^ic^m^i lt#® 

£0. 1 — 5m lADx, 3Elcj||^*WSr 2 — 2 Omgifl 

t5c tW^iSSb^«K«^«K^»«-e^i-3 

t t"C 10 0m m7^' — — Sr^V^X, 2. 00 ^m 

£jub<z) h ^Hft^o#ai. br wmwz t m 

b*»^aftSJp<oss:^3K@ (D4) ^@w-ra 0 

[OnTl-ft^tttit 2. 0 0 — 2. 52 
M m^}?| ;2. 52 — 3. 17/i m^SS ; 3 . 17 — 
4 . 0 0m m^^§ ;4. 00 — 5. 04m ; 5 . 

0 4 — 6. 3 5m m*SS ;6. 35 — 8. 00m m* 
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Pi ; 8 . 0 0 — 10. 08m m5fcffi ; 1 0 . 08^1 
2 . 7 0m m^SS ; 12. 70 — 16. 00m m^cfS ; 
16. 00-2 0. 20m ; 2 0. 2 0 — 25. 

4 0m m^?S ; 2 5. 40 — 32. 00m m5fc$S ; 3 
2. 0 0 — 4 0. 3 0/xm*«(Dl 3ft^^fflVN 

So 

[0 17 8] *»93tei3lt6aH4»ft*ic**SJx«» 
»n*0>***tt. «*SaMt«Sr*flli LTO. 0 5- 
l 0 bv\ 3Efc#*b<ti:0. 

l-7«fi%T?fc!K WC#*L<»0. 2-5®ft 

[0 17 9] £*t&*ra*©**d*fc*3V* 

^0SS7ci0»ji5, ±SS5c^^#ffifl:0 2 0 
-lOO%t*fcS-t^U\ £bK:te2 5— 10 
0%^ < J;< > 3 0 — 10 0%tim\£t&* bv\, ^85cig 

[0 18 0] r.tt&o«8tttfl:»:fiSk¥*9tta^O. 0 5 

— 1. 0MmW^L<, ££>U:ttO. 1—0. 5 Mm 
' Ot>OaS#*Ul\ Bttfttt BET ]t*ffi«^ 2-40 

m 2 /g U!)»tl<^ 4-2 0m 2 /g) CD^CD** 

5. 8 k A/mTTfi»8ft^ 10-2 0 0 Am 2 / k 
g UI3^L< Ht % 7 0-1 OOAmVk g) , « 
SB»l-10 0AmVkg U0#*b<tt, 2 

— 2 0Am 2 /kg) . S«^^l-3 0kA/m («fc 
Dff*b<tt, 2 — 15kA/m) ^5t)OW*L 

<fflv>^ 0 ift6©»tt*tt8f »a i o oiri» 

fcS*U 2 0-2 0 0«*ffi-?#*L<fliV^*L<5. -t 
«9£?£b<te4 0-1 5 0®*|fP"C^BV>fojx5o 

[0 18 1] aHUMA^Odaitttt, 3t#x*#*rlS 

JSYSTEM3080 (l^WH (ft) ItSi) £ 
RSU JIS KO 1 1 9-tt%Xft#*faMlC«o 

OTc**«r^9X^5l*»3t (I CP) te±9«ffiS* 

[0182] *jt, m£iMi:ftofl«?«ett, 



rmnwftmxjiVrv s m- 3 s - 1 5 j ck3? 

X|g*t£S) trflV^T*MWW»7 9 5. 8 k A/mOTt* 

S) «rfflw^TWWEBBK:«*^*a#4*, BET£ 
[0 18 3] #3£i^<£> btHtyy^^^ttttJ: 

[0 1 8 4] *5I^<7> h-J — {Ci3V>-CH:. £ft£>0>I7y 
JB#»«1 0 0«*»K#U 0. 1 
— 1 SKiW-rMV^ax. £?3;b<te:0. 5-1211 

[0185] h-*-<-H\ $ 6lC3|Fft«*r**f 

5o LTi4, -LIB 

b-t\ r^y>-:/ 

Vif-f^o— % £^ VU— 3\ 71) if y yi/- 
»fc^*#**j»fl§^&ix, M««MRi 0 oltailu 

#b0.- 1 — 2 0«*», »*b< ttO. 2-lOfi 

*k *rV>T>3k$kfts *7>1lk9tft&9>9* tt«»fli 
lOORHWCtLO. 1^2 0M», S^Utt 
0. 3 — 1 0 9SM<Dfflto&&&\,\ 
[0 1 8 6] *5IHlC*3V^Ttt^ SbK, 7VU 

[0187] ->y#, r/ws-?-*fcttiMfc^>*»* 

**«BMtW#tt^W < ftSOtff* bi\ flftT^Ht 
S£ bTi*5-2 0 0 nmKlftSt>a>as&< , 
tl<»10-100nm#6t\ BETjfe-CSJJgbft: 
»*»KJ:*Jt«B«rCtt3.0mVg»± <4»IC6 
0-4 0 OmVg) <omm<Oh<D&&tiffiffiifc± bT 

#* t< , mmumtstiitm>M¥k urn, 2 0 m 2 / 

g£JL± (4#tC4 0-3 OOmVg) ©|SHOt>^^» 

[0188] r 5> <n$mw<Dmmmz. h-r-m+i 
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[oi8 9] *&m\zm^zimfc®ft<Dm*ik&t u 

-era, j—ivv^v** y — -e3 o%^±offl: 
**-r<o*s»*b<, 3Efc:#SL<H:5 0%EJLfcT?S> 

[0 19 0] itlf, ^f;^ h^v">7^ hV 

[0 19l]«P^FtHl ^t!)7^^lTr 

ILT1 0 6 —l 0 lo Q • cml:t5^gl/\ 
[0 19 2] ^^yT«ffiSr»«i-S»JB4: LT«. * 

*yT5K»JB, T^iTJ^-m^ 
tfy 7xSl/yt;V77^ KflHEsfc^W:, Ctt^O^ 

[0 19 3] y T^r^attttfti: Ltli, 7x7 

€J©»ffc4fr*\ ^> ^^©J: 5ft£JM£ 

ws&, t^*-*^ ^<y y if*^*, 

m&J Tfrx—v^ -try* a, 

ft£©«^£JMMfc« ; flMN^f 
RKr^s^^A^Anta^^y^ftifott 

±tt« ; T/^-f hftif y >mt^m ; BH£4r'fm % ^ 
77^ btL5o *~?t>, Steffi 



[0 19 5] JJc©i5*?B*J»*Srh^ fc* 

ini-sri: tt#5 0 #y:7/u*/i^^>\' tfy^y 

[0 19 6] hi— SrKig-r-5*ffit LTtt, 

ft:*, »««JU:«»1^ M^Mt^^iaot 

[0 19 7] fliaiB^litttt, — >->^/v^^^ 
— (H^UJtfcM »7^tt 
St) = WHJISMa«) ; TV*-^* 

ti, mmmtvxn, krc-^ (ig*«xgFftfc 

$4) (Busstti) ; TEMl 

tfcSS) (=#*6UJtfc«) ;MS»^ 

(#F«fBJ?rlt»S) tf^lffetL, 

/Wlf (^y^^ 5 fxii/ttM) ; I DSI^;K P 

^ n ^ y h ^ (SS*«XBftOK) ; > ^ ^ 

s/u (-fe^^^dknass) ;^y7 p hny (JHR1X1 
tfcSSf) ; ^-xH^/W (^-^XHth») 3ftJ*rf 6*1, » 
iRfttUTW:. ^7y^-;K ^^^75/^7 
Y7-, ^7>fy^^7V77^7- (-t-Y^V^tB 
tfc$4) ;^-^7yi^7r>f7- (09xy^7y 

(ATP) % TSPt/^-^ »y^77^P>tt 

^ 3 yt/^^ ; Y 



-22- 



zte^z^ftttzititoicm^iotizm^mt urn, 

f(vi<>72- («WFXfS3rtt). ;^^y=^'> 

< n&**#»«>m*M c - 1 > 

• * * ? v /v« 

• 2, 2-fcT;* (4, t - 

[0200] < m&*&f&ft<Dmgm c - 2 >®iag#i c 

^/w 2 3 RSIB, u>r v^e y ^^vv 2 RSSB. 2 , 
2-fcf.X (4, 4 - i^- t -^f;W^-t^Vi/^ 

-It P*£JC LT«fJ§M C - 2 «r#fc. 

[0201] <!R»?«A»oaGMic - 3 >mmmc 

- 1 icjoi/^r, ^fi/y8 0fi^ r^y^n-:/ 

f/H 9Kia5. 1, 1 -v>- 

t-^;w^^i/-3, 3, 5-hy^f;Wu 

fc*JEUfc«*»JBM-C-- 1 tmm\C LTMC- 3 

[0 2 0 2] < W^*##0«»«C - 4 >«5M!C 

-ltc^vv-c, ^^u^8os*sp. r^y^g^n-y 

^Vl-2 0fTfi§|S, 2, 2-tf* (4, 4-i^-t-y^ 

< r * y asum** ^ ^ y 
•Si#^fl^#ttHiitc-i 

• T ^ y ;v8n —*7 s f m A' 

oft«fM»^4i»iB^ttT}(iTbfc. xi^^u^a 

U C - 1 ol^HfiWM^ 2 
Bk3rbfc 0 r^>J:5teL-C#feix*:»»SrA-l fc-T 
[0 2 0 7] <T^ y/UfcftlM** y/wK3.=.y 

*hr=/H«Bo«3t«A- 2 >JB6«a- i fc*5V^ 



5o 

[0 19 8] 
[0 19 9] 

7 8.5 KSgB 
2 0 
1. 5Sfi?P 
-7?A"<— 3r*sr*s*s9 o^^r^) 

1. OftlP 

itSUmmkWC- 1 spittle: br»JBC - 4 £r#fc, 

[0 2 0 3] <ffi^fi^^0845g«| C - 5 >«5fi«C 
-liC^T, *^l^7 2SCfiSB, r^y;V8n-7' 
f/H8tiS, ^^^y^lOSSIfB, 2, 2-fcf 
^ (4, 4 -is- t -^f/W^^^r^^^ api/ 

ao zfriy<>i^suKmfLit^\^mkmo--i km 
[0204] < ss^a^ossitea c - e >«36«c 
-^visits, vw^;^o. 2ff 

2, (4, 4-$?- t-^/W*— tf-^rV 

m c - 1 1 mmiz L-tafog c-e £#fc 0 
[0205] <m^m^^(Dmmmc~7 >$mmc 

^;n?flt^ ^^^y;i«ilta, l, i->>- 

t -^f;W^t=arW^ n^^ri^>-0. 2«*SHc3E 
x_> ^^^^^co^S^rl 1 O'ClcXHLfcK^ttKat 
«c-i iBI«teUr«HIBc-7Sr#fc. 
[0 2 0 6] 
= s> ^A^IBoiKittW A- 1 > 

2 5 
6 0. 2 

1 4fiS 

o. s^&U 

2 stage 

7K«fPle:ac*.]t0^tt«St«A-i fcBMHcb-CBMB 

A-2£#fc 0 
[0 2 0 8] <7^ !)/l«SW J/Ht^y 
#if =/HMBo«3t«A- 3 >Ki£#JA- 1 fcfcivc, 

T^y/u»n-^yv6«fl:gp. ^^y^Kl 

fcK^WJBBflA - 1 4: W*teb"C«UBA- 3 ^#fc G 
[0 2 0 9] <7^5;HttW^^y;i«a=yb* 
*tr^/i4BlB«)«jft«A- 4 >mmmA- 1 (c^v^r. 
iB^ : ?-*«»»flBC-4Sr2 5K*ffl % ^i/y6lf 
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- 1 £ mm\Z tttiA- 4 £#fc 0 

[0210] <r^y/vsw^^^y;^ 5 '^ 
^■tr^/^i^Si^JA- 5 >$at#lA- i K*5v^T, 

7^y;wSn-^;H4fiSj5 N ^*^yA«e 

^^xfc^^is^jA- 1 1 mmz L,xmm a- 5 £ 
[0211] <r^ y^m&x***? 

< ^ y > *Jsi>&^m x~/*mia<DM&M b - 1 > 

_hlE#j£#£r, 4on7^^t^i/y2 0 0Si 

[0214] < 7 V v-^;H$t if -sisffimvmkM B 
-2>®5g«B-liCfeV>-C. ^f^7 5. 7fi 

a. r^y/«n-^2o'ii», 
iK»»icaE**:e«^r4fB6«B- 1 1 ur»iB 

B - 2 Sr^fco > 

[0215] <^y ^^/uat**f^v»jBo»ss«B 

-3>»3fi«B-HC*3V^r. ^^U>-7 5. 7ft 

as. r^y;vSn-^;v2ofta y^yyuw 

y ^vVv-4 . 3 V- t -^/vA—tt^j K 

l 0K«fWc8E*.fe£iL^HJlJt«B-l ^iiatt 
flgB-3 4r»*io 

[0216] < if y b^i^«<0»t« b 

-4>S5t«B- HCiSV^T. ^^-1x^6 OffiS, T 

* y /v® n - 2 o gftS, * * ^ y /u® ^ y 



W»-T-»«»«MSC-6S:5 0jf4«, ^f^4 2f 
[0 2 12] <T^ y;w»M^^^y^S"y 

*tr=^»iBoaeft«A-7>»a«A-ik:*v^ 

l»fi^> v>- t -^fyw^t^rf^ K0. 
fc«**UX*tt»5e«A- 1 4:ia»cL-C»IIBA- 7*r 
•fc. 
[0 2 13] 



7 5JUIV 
1 8 RfigB 

/V2 owsgis, is- t -^^w^^-y-^r k 5 its 

id**.fcK^tta4Jt«B- 1 Jtra«KlU-C«MBB"4Sr 

[0217] <Tvmt&mm&m i>4-^n-2 

-/T^b^ftSr, N, N-^f^/^r^ K (DM 

^X7 o^ic^m^. msm (in • 7*5fc«h**p 

7 o ncT?jqjR»«p bfc& £ xtm u r >^«{fc^ 

(I) Sr#fc« r^«fls^4fc (I) ^Sft«fi9 8, 
o%-efoofco 

[0 2i8] rvrnt^m d) oxkhhUt*'** 

£11! 1 tc^-To 
[0219] 
[ft2l] . 
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[0220] < r vmt&laWkm 2 > r y *fls**« 

it#l 1 (C&V^C, euphc 4 - t — 2 — T 5 J 

*«>#ifc*fl!^TTlBS5 (11) -exstisryftfls* 



(i) 



* (I I) £4#fc„ TVWc&m (ID ©»«t«H: 
9 7. 2%t?feofc. 

[0 2 2 1] 

[flS2 2] 




Na 



(II) 



[0222] < Tr/mb&mm&m 3 > r ^mt^m ( 1 1 

3g«llC*5V^, ISi|SH-2-T5y 7s/- /K Ii96 

y ? a srffl v ^fcgi^-n, r -/mt&Qawmm 1 1 ratas^ [0223] 
^m^m^^xTW.^, (1 1 1) fS^Jisryfeft^. [fc2 3] 



1) r-smtsm 



(iii) <o«iA^b« 
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(Ill) 



[0 2 2 4] <T'y«IK&fr*WKa«4 >T^«cflS**» 
igtfj 1 fc*5Vt\ H^lC 6 - t -7=f-J^- 2 — h — 

i tmm<D*m*m\,^xTm.#. civ) f^^tvsry 



ftik^ft (IY) TSWift&m (IV) <K>jB£ 

[0 2 2 5] 

[fl: 2 4 ] 




(IV) 



[0226] < t vwt-a-feagjttaj 5 > r vmc&% 

mm 1 Ic^T. JSCPH;: 6 -*?->v- 2 — 
wr-res: (V) -Ct$il57y«ft^«l (V) 



fc„ r;/«frfbe-<» (v) ro^-ft:*»*8 3. o%-efoo 

[0 2 2 7] 
[<b2 5] 
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CH 3 



Na 



(V) 



[0228] <T^mk&vo$mme >r^mt^mm 
mm i {-*5v>r, 3 - n -^^2-^7 *v 

JBwcTEa; (vi) £*l 5 r (vi) 



Sr#fc. TVWitt&m (VI) ^ft*li8 4. 8< 

[0 2 2 9] 
Ift2 6] 



n-C 4 H 9 




n-C 4 H g 



Na 



(VI) 



[0230] <r ^s&fc&mmss&M 7>t 
wmi £mm<o5tm*m^xTm& (vm -cas 



jftST^flWfrfr* (VII) £#fc 0 7^ 
I I) Ott*>ft«tt7 2. 2%T*fco7c 0 
[0 2 3 1] 
Ufc2 7] 



(V 



H 3 C 




Na 



(VII) 



[0232] < r ✓«Kk-&46Jsi3ft« 8 > r bfr* 

loxmcmcx&mfcvT^ (ynn xmtstx 
'*r*sm&m (viii) *mz 0 mm*wm\** 



/Co T^mc&m (VIII) 0>»ftflAtt9 5. 

[0 2 3 3] 
[^2 8] 



6% 
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NH/,H + ,Na\K* 



[0234] <TV* p M\&voWtm 9 >T 

/V-2-T^;7x;-/vh (111)4: 

v^tis^: (ix) -eatsttar^nAft** (i 



C 2 H 



(VIII) 



X) Sr»fc 0 r^oAft** (IX) 0«iBrffc«W:9 

[0 2 3 5] 
[ft2 9] 



H 3 C" 





Na" 



(IX) 



[0 2 3 6] <7^/mk&foWkm 1 0 >r/«b^ 
(X) t«gft*7^ftft#« (X) £#fc Q T:/«{fc 



C 2 H 6 

(X itm t 8 9 6 S . •; fc /c c 
[0 2 3 7] 
Ift3 0] 




Na 



(X) 



[0 2 3 8] <7^mik&®M&M 1 1 >77Sft^ 
SrfTfc-fi-. N, N-^fM^T;F (DMF) 



7*/l/7r^«©7^«fc^» (XI) «:#*:. T 

-smc&m (xi) ojesftfi«i3. 8%-cjbofc. 

[0 2 3 9] 
[3c 1] 
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A— 1 


A— 2 


A— 3 


A— 4 


A— 5 


A— 6 


A— 7 




C~l 


C-2 


C-3 


C-4 


C-5 


C-6 


C-7 


tt/fi (3U> 


25/75 


25/75 


25/75 


25/75 


25/76 


50/50 


25/75 


PlMw (^2) 


10300 


24400 


2400 


8100 


8300 


10500 


35400 


P2Mw (^3) 


\$75 




8^ 


18 ^ 


19 ^ 


29^ 


125 >F 


®Hft<mgKOH/g) 


7.4 


3 


8.2 


0 


35.1 


0.4 


7.9 


Tr 


57.8 


58.4 


56.1 


57.3 


57.4 


57.2 


58.2 


THF ^t&ifr 


0 


0 


0 


0 


0 


0 


0 



&3 : -*<P2)Wf -*£^fi 



[0 2 4 0] [12] 





B-l 


B-2 


B-3 


B-4 


Mw 


20300 


61200 


2300 


19800 


***ffi(eq/kg) 


0.6 


0.3 


0.3 


1.3 


THF 


0 


0 


0 


0 



[024 i] <m^tmmm>mmst<t»<D±^KL$s^ 

SfempHSrHBii-SifcKJ:!), * 3 »f 3jrtfi8tt# a 

[0 2 4 2] 
[313] 
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I SI 
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as s 


2 


q 






eg 


to 

S3 


CO 

£ 


^ SH- 
IS ^ 








^ m 

S « O 

I ik 2 

G < 


iO 

a 




1 


If 








ai 

S* 
* ^ a 

S ] k * 

® fig ~ 
^ © 

i rs 


CO 


8 




0 

£ 


CM 

d 


o 

IN 

d 


1-t 

CN 

d 




© 








;,j 

IO 

d 

m 
m 


ID 

d 

m> 


1 






21? 


o 
*fc 
«3 


SS? 





■•ST^ft** (I) 
Jig (B-l) SrWaDbrv^v^toKJt^ BMAtttt 



10 2 4 3] immrn i ] mssm a- i -?#e>tbfcr* 

y ^RXtf* * ^ 3 :y h tr-^WII (WAS 

A-i) 9 sftattxtmawB-iT^bttfc^y v 

•>*/u$ap-i»— jcra-eift, -fflSSWf ttffl^x 2 o o 

[0 2 4 4] 



l o oSSgis 
9 0 

4^fi?P 

[0 2 4 5] rOlttbt-6T-l 0 0«fi«B£, 

^^»3ffi*ffofci»*tt^9*«l&* (BET1 2 0 
m 2 /g) 1. 2aftgp^4r, — ^Vaiyu^^rf— CjB 
<&U SH$ 1 0 0 Mm©^ yi/at?SV^ff«ttitt 

/Co 

[0 2 4 6] ftbtlfcht-lOGPCI^IM^i 
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Ml^assit/lMB^jllJtSrfTofc. GPCC 

[0 2 4 7] 4 O^CQb— h^^^^^t?^^ A£^y£ 

^Kn77^ (THF) Srft^lm 1 
^THFgsffi^»l 0 0 m 1 SfcA LTSIS Srfro 

SgOF-8 5 0, F-8CK F-4, A-2 5 0 0, F 
-450, F-4 0, F-2, A- 1000, F-28 
8 X F-20, F-l, A-5 00, F-128, F- 

io, a-5 0 0 0) \z.X9ftjit£irilttkm&<o»mt. 

(JEW*) *MH**r#^fc 0 *7Aiim BgfpSX 
ffiS^shodexGPCKF-8 0 1, 8 0 2, 8 0 
3 , 804, 805, 806, 807, 800P 

[0 24 8] G P Cmi&m<DWftftBkT<D£ 5 £ 
MUfCo Ft-!rTHFlcA^ RB«BM«L*:flL + 

5 LTA<S-f ( h-J— O-fr— ftS* 
T?) , Sfefcil 2«flBK±Jk«bfc. r<D£#, THF 

G p c og)j;£lW£ bfco WMMtt* »JBj*$W* o . 
lmg/m 1 <b^5<t5(^lLfco 
[0 2 4 9] WH8itfht-©IiW«tt, SMH© 

[0 2 5 0] — •ri**r*4K:*W-. c^ht-lS: 
l0 0K«fcWt*tt^9*«W*l. 2«S§P^^- 

*if— Tra-frLT8Mfc*J«r»«bfc. 
[0 2 5 1] #cic, i©P«lSnfca«aHI«rKTKi«"t- 

[0 2 5 2] (BttiUHK) JiiB 
h y s^lcA*^ ta-uy KttKu— If— 

tf— y y^-La sarjet4100 SrJflV^fc. 
~ tf^n-fc*.* fcT— Ktel 4 0 mm/ s e c"T?foofc 0 

[0 2 5 3] lI12^c^^^c:^v^5^i:^-et5'7 p ^ir 

^u-K, 8Hh^-SJ¥*©J§P«-t LtO»)4^i/ 
"To 

[0 2 54] iCKSftffTMiaiBWWtT (32. 5 
t:, Mg8 0%) S3±t«S«««lll*T (151C, 

*s*fmsi 0%) fc^-ciittiLKR 



[0255] ( i ) m&ms. 
mmvmzmm&mwi (7 5 g /m 2 ) icioooott 

Sf+J O^^ttSO SrJBv\ Hffi»S^0. 0 0^ 

[0 2 5 6] (2) 
5i»0«^«ffi*3i« (7 5 g/m 2 ) laOOOOft 

[0 2 5 7] (3) h"*— tBSfi 
±BIffltI««tflV^tailHI«« (2 3t, 60 
%RH) "CI 0 0 0»l^ 600dp i <D1 0 K 
y h«t&^* — ^-C»ft7-<r V*S^3KJ4 2 0 nmW5 
£5K:KJ£U A4*>f ^K^Ri^*4%oH4ftSr5 0 
0 oftffl* U mifcBAo h-f-*o«{bd^?H**Sr 

[0 2 5 8] (fia36«tt, iillt7tj/ hft) _h!S 

— KttftV'— If— tf— A^y — L a s a r J e 
t4 100»^ o r^nt^^^mHOm 
m/s e c -efco/c 0 JStCjO^iPJEn— y^^mB 
o — 9©*ffiaftSr 1 2 0 — 2 5 ot*-e*MSSa>e>2E3E 

(2 5t, tl*Nfi&6"0%) {CXM^^/W^V > 
[0 2 5 9] (4) i6i&5£#tt 

±isp^^/^o^y > b'r * h*nr«^*»M8fc; 

4. 9kPa (5 0g/cm 2 ) © Jn*S:d^"t ftiftS felfe 

S^iST^ (%) *si 0%KTT?*>a»fi(Oja*S:S# 
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